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TRANSACTIONS  OF  THE  SOCIETY  FOR 
BRITISH  ENTOMOLOGY 

Vol.  8.  13th  December,  1943.  Part  6. 


A  CONTRIBUTION  TOWARDS  AN  ECOLOG¬ 
ICAL  SURVEY  OF  THE  AQUATIC  AND  SEMI- 
AQUATIC  HEMIPTERA-HETEROPTERA 
(WATER-BUGS)  OF  THE  BRITISH  ISLES 

ANGLESEY,  CAERNARVON  AND  MERIONETH 

By  E.  S.  Brown,  B.A.  (Oxon.),  F.R.E.S. 

INTRODUCTORY 

During  1940  and  1941  a  large  number  of  collections  of 
aquatic  and  semi-aquatic  Hemiptera-Heteroptera  were  made  in 
North  Wales ;  the  counties  or  vice-counties  concerned  were 
Anglesey,  Caernarvon  and  Merioneth  (hereafter  referred  to  by 
the  symbols  A,  CR  and  MN  respectively).  It  was  originally 
intended  to  write  up  the  results  in  an  independent  paper,  but  at 
the  instigation  of  Dr.  G.  A.  Walton,  to  whom  my  gratitude  is 
due  for  reading  the  paper  in  its  first  form  and  offering  many 
helpful  criticisms  and  suggestions,  it  was  decided  to  publish  it 
as  a  second  part  to  the  original  contribution  towards  an  ecologi¬ 
cal  survey  by  the  Rev.  E.  J.  Pearce  and  Dr.  Walton  ( 1 1 ) . 

The  main  objects  of  this  paper  are  to  make  a  contribution 
towards  our  knowledge  of  the  types  of  habitat  which  are  most 
frequented  by  each  species,  to  place  on  record  species  not  previ¬ 
ously  found  in  the  area  concerned,  and  illustrate  their  relative 
numerical  abundance  in  this  area. 

The  habitats  from  which  collections  were  made  totalled  80 
(excluding  different  loci  of  the  same  habitat)  ;  of  these  7  were  in 
A,  69  in  CR,  and  4  in  MN,  which  shows  that  CR  was  worked 
far  more  extensively  than  A  or  MN,  and  only  for  this  county 
can  the  number  of  species  recorded  be  regarded  as  anything  like  . 
exhaustive  ;  the  collections  made  in  A  and  MN  were  the  results 
of  fleeting  visits  of  two  days  to  each.  In  CR  the  types  of  habitat 
worked  comprise  an  extensive  variety,  almost  entirely  in  the 
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southern  and  central  parts  of  the  Lleyn  Peninsula,  in  the  neigh¬ 
bourhood  of  Pwllheli  and  Criccieth,  and  to  a  less  extent  the 
mountainous  district  round  Snowdon. 

Attention  was  paid  to  other  orders  of  aquatic  insects  besides 
Hemiptera,  and  lists  of  these,  so  far  as  they  have  been  identi¬ 
fied,  are  contained  in  the  descriptions  of  habitats  (Section 
II).  Of  these  orders,  more  attention  was  paid  to  Coleoptera, 
Plecoptera  and  Odonata  than  to  others,  and  these  are  listed 
separately  in  Section  III,  with  reference  to  the  habitats  in  which 
each  species  occurred.  It  is  hoped  to  extend  the  list  of  beetles 
at  a  later  date,  when  all  the  material  collected  has  been  Identified 
(see  Section  in). 

General  Arrangement  of  the  Paper.  Section  I  is  a  detailed 
list  of  the  records  of  each  species,  showing  in  nearly  all  cases 
the  actual  numbers  of  individuals  found,  the  sexes,  the  date,  and 
the  habitat ;  the  latter  is  referred  to  by  a  number,  and  details  of 
it  can  be  obtained  by  a  reference  to  the  descriptions  of  habitats 
in  Section  II.  In  Section  II  a  list  of  Hemiptera,  as  well  as 
other  organisms,  is  given  for  each  habitat,  so  that,  for  the 
Hemiptera,  complete  cross-reference  between  Sections  I  and  II 
is  possible.  Section  III  is  a  list  of  certain  other  aquatic  and 
semi-aquatic  organisms  found,  referred  to  above.  Section  IV 
comprises  a  discussion  of  some  of  the  points  of  an  ecological  and 
distributional  nature  which  are  brought  out  by  this  survey  ;  a 
more  detailed  list  of  the  contents  is  given  at  the  beginning  of 
the  Section. 

Identifications.  Some  of  the  more  difficult  identifications  of 
Hemiptera  have  been  checked  by  Dr.  Walton  ;  these  include 
Saida  scotica,  S.  oculata,  Corixa  wollastoni,  C.  germari,  the 
single  female  C.  limitata,  Micronecta  poweri,  Hebrus  pusillus  ;  I 
would  like  to  thank  him  for  this  service,  and  also  Prof.  Balfour- 
Browne  for  checking  the  identifications  of  the  beetles.  The 
writer  has  undertaken  all  other  identifications  by  himself. 

Abbreviations  and  Terms  used  in  this  Paper.  To  indicate 
the  relative  numbers  of  species  in  a  habitat,  certain  symbols  are 
used.  For  the  Hemiptera,  in  Sections  I,  II  and  IV,  the  symbols 
‘  d,’  ‘  cd,’  ‘  sd  ’  and  ‘s’  appear,  and  their  meaning  is  as  follows  : 

d  =  dominant ;  when  about  ten  or  more  specimens  of  Hemiptera 
were  taken  and  one  species  was  definitely  more  abundant 
than  any  other. 

cd  =  co-dominant ;  when  about  twenty  or  more  specimens  were 
taken  and  two  or  more  species  were  almost  equally 
abundant. 

sd  =  sub-dominant ;  when  about  ten  or  more  specimens  of  a 
species  were  taken,  but  it  was  clearly  less  common  than 
the  dominant  species. 
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s  =  scarce;  when,  in  a  collection  of  any  size,  a  species  was 
represented  by  not  more  than  one  or  two  specimens,  or 
up  to  four  or  five  when  the  total  number  of  Hemiptera 
was  very  great. 

In  the  definitions  above,  it  is  difficult  to  choose  precise  figures 
as  criteria,  as  these  will  depend  upon  the  total  number  of 
species,  and  of  specimens,  in  the  collection. 

In  the  case  of  other  organisms,  in  Section  II,  the  same 
system  cannot  be  adopted,  since  counts  were  not  made,  and  the 
following  symbols  are  used  :  ‘  a  ’  =  abundant ;  ‘  c  ’  =  common  ; 
*  s’1  =  scarce,  the  last  having  approximately  the  same  significance 
as  when  referring  to  the  Hemiptera. 

Other  abbreviations  used  are  :  *  ad .  ’  for  adult ;  ‘  n .  ’  for  nymph  ; 
‘  macrop.’  for  macropterous  ;  ‘  apt.’  for  apterous  ;  ‘  brachyp.’  for 
brachypterous. 


The  writer  takes  this  opportunity  of  bringing  to  notice  that 
Dr.  G.  A.  Walton,  who  leaves  us  for  another  part  of  the  world, 
has  handed  over  to  him  the  responsibility  for  editing  this 
ecological  survey.  Since  the  original  paper  by  Pearce  and 
Walton  (n)  appeared,  the  latter  has  sent  round  to  those  in¬ 
terested  in  aquatic  Hemiptera  a  circular  containing  additional 
information  about  the  proposed  scheme,  entitled  ‘  A  scheme  for 
the  co-ordination  of  records  of  water-bugs  in  Great  Britain  ’  ;  a 
limited  number  of  these  are  still  available,  and  anyone  interested 
who  has  not  received  a  copy  should  communicate  with  me. 
Contributions  towards  later  parts  should  henceforth  be  sent  to 
E.  S.  Brown,  Hailey  Lodge,  Hertford  Heath,  Hertford,  and 
any  further  suggestions  as  regards  the  scheme  will  be  welcome. 


SECTION  I 

LIST  OF  THE  SPECIES  RECORDED 

Saljdidae. 

Saida  cincta  H.  Schff.  CR.  io,  loc.  3,  27.viii.41,  2  ;  CR.  25, 
loc.  4,  17.viii.41,  I  ;  CR.  27,  22.viii.41,  18  (cd) ;  CR.  46,  loc.  1, 
5 . viii .41 ,  12  ad,  7  n;  CR.  510,  19.vii.41,  1;  9.viii.4i,  1  n; 
18.viii.41,  3. 

Saida  oculata.  Mull.  CR.  50,  19.vii.41,  1. 

S'alda  pallipes  Fab.  A.  9,  8.viii.4i,  17  ad  ;  7  n  (d). 

Saida  scotica  Curt.  CR.  25,  loc.  1,  16.viii.41,  7  (d) ;  20.viii.41, 
1  ;  24.viii.41,  13  (d). 

Saida  saltatoria  L.  A.  4,  7. viii. 41,  4;  A.  9,  8. viii. 41,  1; 
A.  10,  8. viii. 41,  1  ;  CR.  23,  loc.  1,  22.iv.41,  1  ;  loc.  2,  26.viii.41> 
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2  ad,  6  n  (d)  ;  loc.  3,  20.viii.41,  3  ad,  1  n;  CR.  25,  loc.  1, 
10.iv.41,  1;  16.viii.41,  3  ad,  2  n;  23.viii.41,  1;  29.viii.41,  1; 
CR.  27, '28.vii.41,  1  ;  22.viii.41,  13  (cd);  CR.  35,  25.viii.41, 
10  n  ;  CR.  43,  19.viii.41,  5  ad,  2  n  (d)  ;  CR.  44,  19.viii.41,  2  ad, 
2  n  ;  CR.  45,  28.viii.41,  5  ad,  10  n  (d)  ;  CR.  51,  8.viii-4i,  5  ad, 

1  n  (d).  One  found  on  shore  under  seaweed  at  high  tide,  Abererch 
(CR.),  io.v.41  ;  it  had  no  doubt  got  there  on  the  wing,  and  it 
was  not  the  sort  of  place  where  it  would  survive. 

Hebridae. 

Hebrus  ruficeps  Thoms.  CR.  6,  loc.  2,  7UV.41,  8(?  dS  6$  9 
(d)  ;  ‘ _6.vii.41,  4  ad,  2  n;  CR.  50,  19.vii.41,  4;  9.viii.4i,  3; 
18.viii.41,  4.  All  specimens  taken  were  brachyp. 

Hebrus  pusillus  Fall.  CR.  50,  19.vii.41,  3  ad,  1  n;  9.viii.4i, 
42  ad,  2  n  (d) ;  18.viii.41,  5  ad. 

Mesoveliidae. 

Mesovelia  furcata  M.  &  R.  A.  8,  8i*viii.4i,  13. 
Hydrometridae;. 

Hydrometra  stagnorum.  L.  CR.  10,  loc.  1,  24.vi.41,  19  ; 
loc.  3,  27.viii.41,  2$  $,  1  n;  CR.  23,  loc.  2,  26.viii.41,  common 
(only  1  cf  and  1  9  taken)  ;  CR.  24,  22.iv.41,  29$;  24.iv.41, 
1.9:.;  CR-  25>  loc*  c  19.iv.41,  I  9  ;  18.V.41,  acTcT,  i?; 

16. viii.41,  ad  and  n  abundant  (d) ;  loc.  4,  18. v. 41,  5c?cf,  7  9  9  5 

17. yiii.41,  ad  and  n  common  ;  CR.  27,  28. vii. 41,  1  <3*  ;  22.viii.41, 
6cfcf,  51  9  $  (many  more  present);  CR.  31,  5.V.41,  stfcf, 

2  9  9  ;  29.viii.41,  I  cf,  2  9  9  ;  CR.  34,  2.vi.4i,  1  d ,  3  9  $  J 
CR.  36,  11.viii.41,  present ;  CR.  44,  19.viii.41,  1  9  >  2  n  ;  CR.  46, 
loc.  1,  5 •  viii.41 ,  2  (fd*>  49  9,  1  n. 

Veliidae, 

Microvelia  reticulata  Burm.  A.  8,  8. viii.41,  1  9  ?  CR.  10, 
6. vii. 41,  10  n;  CR.  10,  loc.  3,  27.viii.41,  4dV,  3  ?  9,  4  n! 
CR.  46,  loc.  1,  3AV.41,  9  cf  cf >  13  9  9  (d);  5-viii-4C  5cfcf, 
13  9  9  »  2  n  (d  ;  many  more  present). 

Velia  currens  Fab.  CR.  10,  loc.  1,  24.vi.41,  1  n;  CR.  16, 
r6;iii-4 1 ,  4  cf'cf,  ■  7  9  9  ».  27. viii.41,  ad  abundant,  and  large 
nymphs  (d)  ;  CR.  17,  loc.  4,  10-.vi.41,  2  n;  CR.  21,  20.vi.41, 
nymphs  (very  few);  CR.  24,  22.iv.41,  3cfdf,  9  (d)>  ^nck 
1  macrop.  9  i  CR-  25>  l°c-  T  10.iv.41,  1  9  i  30.iv.41,  3 
i  9  ;  2. vii. 41,  1  n;  16.viii.41,  ad  and  n  present ;  loc.  5,  5. vii. 41, 
nymphs;  10. vii. 41,  nymphs ;  CR.  29,  7  .-71.41,  1  9,  nymphs 
abundant;  22. vii. 41,  nymphs;  CR.  31,  5.V.41,  3  c?  cf,  1  9  (the 
9  macrop.);  n.v.41,  nymphs;  29. viii.41,  1  ad,  1  n;  CR.  32, 
io.v.41,  present  (ad  and  numerous  small  nymphs)  (d) ;  24. viii.41, 
ad  abundant,  nymphs  present  (d)  ;  CR.  31,  22.V.41,  abundant 
(d) ;  CR.  34,  2.vi.4i,  i9>  nymphs  abundant;  CR.  35,  8.vii.4i, 
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nymphs;  CR.  36,  11.viii.41,  present  (inch  1  macrop.  §);  CR. 
41,  14.viii.41,  1  n;  CR.  42,  17.viii.41,  present;  CR.  48,  loc.  2, 
28.vi.41,  nymphs  ;  CR.  51,  2.viii.4i,  present  (d) ;  CR.  64,  4.V.41, 
19  ;  CR.  65,  4.V.41,  39  $  ;  CR.  66,  4.V.41,  present;  CR.  69, 
4-v-4i ,  4  9  9  ;  MN.  2,  loc.  2,  15.vi.41,  1  cf ,  19  ;  MN.  3,  15.vi.41, 
common  (d).  All  specimens  taken  were  apterous  unless  other¬ 
wise  stated. 

Geirridae. 

Gerris  asper  Fieb.  CR.  24,  22.iv.41,  19  (apt.). 

Gerris  thoracica  Schumm.  A.  4,  7 . viii .4 1 ,  id*  ;  A.  10,  8.viii-4i , 

1  cT ;  CR.  21,  20.vi.41,  2 cfdh  39  9  ;  CR.  23,  loc.  2,  27.viii.41, 
19  ;  cr.  27,  22.viii.41,  19  ;  cr.  38,  i.vi.41,  icf,  29  $  ;  CR. 
39,  3. viii. 41,  itf,  1.9  ;  CR.  41,  14.viii.41,  49  9. 

Gerris  lacustris  L.  A.  10,  8. viii. 41,  1  oh  3  9  $  i  CR.  10, 
loc.  1,  24.vi.41,  1  o* ,  19  (in  cop.)  ;  loc.  3,  27.viii.41,  3<f  dS  1  9  5 
CR.  15,  5UV.41;  1  9  i  10.vi.41,  29$;  18. viii. 41,  i(j*,  1  9  ;  CR. 
17,  18. viii. 41,  idh  i9  5  CR.  21,  20.vi.41,  19  ;  CR.  23,  loc.  2, 

27.  viii. 41,  1  dS  29  9  (one  ‘soft’);  CR.  24,  24.lv. 41,  19  5  CR. 
251,  loc.  1,  n.v.41,  1  9  ;  18.V.41,  1;  loc.  4,  18.V.41,  icf,  1  9  ; 

28. vii.41,  30*  cf ,  19  ;  loc.  5,  10.vii.41,  present  (one  pair  in  cop.) ; 

loc.  6,  12.V.41,  1  9  ;  CR.  27,  22.viii.41,  2  cfcf,  19  ;  CR.  29, 

7. vi;4t,  3dV,  1  9  ;  22.yii.41,  1  9  ;  CR.  30,  5.V.41,  1  dh  i’9  I 

8. VU.41,  present;  17. viii. 41,  common;  CR.  31,  5.V.41,  29  9  5 

CR.  33,  22.V.41,  1  9  ;  CR.  34,  2.VL41,  1  cf,  4  9  9  5  CR.  37, 

15. viii. 41,  6cf  cf ,  i9  (d),  many  more  present,  abundant ;  CR. 
49,  28.vi.41,  1  cf  ;  MN.  2,  loc.  2,  15.vi.41,  1  cf  ;  MN.  4,  16.vi.41, 
1 

Gerris  gibbifera  Schumm.  CR.  66,  4.V.41,  1  9  »  CR.  70, 
4.V.41,  29  9  ;  CR.71,  10.viii.41,  4 cf  cf )  7 9  9,  2n  (d);  MN.  3, 
15.vi.41,  19  • 

Gerris  odontogaster  Zett.  A.  8,  8. viii. 41,  iq*,  39  9  (onc 
pair  in  cop.) ;  CR.  10,  loc.  3,  16.iii.41,  40* dh  59  9  5  27. viii. 41, 

2  cfcf;  CR.  46,  loc.  1,  3UV.41,  29  9  ;  5 .viii. 4 1 ,  2d*cf,  i9  I 
loc.  2,  5. viii. 41,  icf;  CR.  47,  loc.  2,  5.viii.4i,  idh  i9- 

Nepidae. 

Nepa  cinerea  L.  A.  4,  7. viii. 41,  in;  A.  8,  8.viii.4i,  1  n; 
A.  10,  8. viii. 41,  1  ad,  1  n;  CR.  10,  loc.  1,  24.vi.41,  1;  loc.  3, 
27. viii. 41,  5  n;  CR.  16,  16.iii.41,  1;  CR.  21,  20.vi.41,  1;  CR. 
30,  22.vii.41,  1;  17. viii. 41,  1  n;  CR.  46,  loc.  1,  5. viii. 41,  1  n; 
CR.  50,  19.vii.41,  5  n;  18.viii.41,  2  n;  MN.  4,  16.vi.41,  1. 

Pleidae;. 

Plea  minutissima  Fuessl.  A.  8,  8. viii. 41,  1  ;  CR.  49,  27.V.41, 
10;  5.VL41,  101  (cd)  ;  28.vi.41,  abundant  (all  ad);  CR.  50, 
19.vii.41,  2;  18. viii. 41,  1. 
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Notonectidae. 

Notonecta  maculata  F.  CR.  37,  15.viii.41,  2  cf  cf,  1  $  . 
Notonecta  viridis  Dele.  CR.  37,  3.iv.4i,  4;  15.viii.41,  icf, 
7?  $  (d),  many  more  present. 

Notonecta  glauca  L.  A.  4,  7. viii. 41,  3  (more  present)  ;  A.  7, 
loc.  1,  7.viii.4i,  1  ;  loc.  3,  7. viii. 41,  2  ;  A.  9,  8. viii. 41,  1  ;  A.  10, 
8. viii .4 1 ,  3;  CR.  10,  loc.  3,  27.viii.41,  common;  CR.  11,  loc.  2, 
19.xii.40,  1;  5AV.41,  1;  CR.  37,  15. viii. 41,  common;  CR.  41, 
14. viii. 41,  present;  CR.  46,  loc.  1,  5, viii. 41,  4;  loc.  2,  5. viii. 41, 
abundant  (d)  ;  CR.  47,  loc.  3,  5. viii. 41,  1;  CR.  50,  9. viii. 41, 
common;  18. viii. 41,  abundant  (one  ‘  soft ’) ;  MiN.  4,  16.vi.41,  1. 

Notonecta  obliqua  Gallen.  A.  4,  7.viii.4i,  4  (more  present)  ; 
CR.  14,  i.xii.40,  1;  CR.  15,  18. viii. 40,  2;  CR.  46,  loc.  2, 
5. viii. 41,  1  ;  CR.  47,  loc.  3,  5.viii.4i,  common;  CR.  52,  91.iv.41, 
1  i  CR.  55,  9. viii. 41 ,  1  ;  CR.  57,  15.xii.40,  1. 

CORIXIDAE. 

Cymatia  bonsdorffi  Sahib.  CR.  10,  loc.  1,  24.xi.40,  29  $  ; 
16.iii.41,  2  9  9  5  loc.  2,  19.xi.40,  id,  1  }  ;  loc.  3,  27.viii.41,  2  n  ; 
CR.  11,  loc.,  1,  i.xii.40,  1  cf  ;  CR.  17,  loc.  2,  _1.xii.40,  8cfcf, 
1099,  1  n;  loc.  3,  19.xii.40,  27(f(f,  13  9  9  (d)  5  5-iv*4C 
ii(?  cf,  8  9  9  (d)  ;  loc.  4,  10.vi.41,  7cf(f,  69  9  (inch  one  pair 
in  cop.);  CR.  46,  loc.  1,  3-iv.4i,  1  9  5  loc.  2,  5 . viii-4 1 ,  1  cf  ; 
CR.  47,  loc.  1,  16.iv.41,  19  ;  loc.  2,  16.iv.41,  250* dh  299  9  ; 
MN.  4,  16.vi.41,  4  cf  cf  >  699. 

Glaenocorisa  cavifrons  Th.  CR.  68,  4.V.51,  1  (f . 

Corixa  wollastoni  D.  &  S.  CR.  11,  loc.  1,  i.xii.40,  1  (f  (a 
stunted  specimen  of  doubtful  identity  —  possibly  a  freak  of  C. 
praeusta) ;  CR.  58,  9.iv.4i,  19  ;  CR.  61,  3.V.41,  i_9  ;  CR.  68, 
4.V.41,  5  (7(7 ,  6  9  9  (cd)  ;  MN.  1,  15.vi.41,  6  (f  cf ,  2  9  9  (d). 

Corixa  praeusta  Fieb.  A.  4,  7. viii. 41,  3  cf  (7,  6  9  9  5  A.  7, 
loc.  2,  7. viii. 41,  2  (7(7  ;  loc.  3,  7. viii. 41,  1  cf  ;  CR.  10,  loc.  1, 
19.xi.40,  1  cf  ;  16.iii.41,  2  (7(7,  3  9  9;  27.viii.41,  1  9  ;  loc.  2, 
24.xi.40,  1  (7  ;  CR.  11,  loc.  1,  24.xi.40,  12  (7(7,  6  9  9  (d) ; 
I.xii.40,  31  (7(7,  28  9  9  (d);  5AV.41,  I  (7,  299;  10.vi.41, 
I  (7,  2  9  9  ;  -  loc.  2,  5-iv.4i,  1  9  ;  10.vi.41,  1  c 7  ;  CR.  14, 
i.xii.40,  1  (7  ;  CR.  15,  10.vi.40,  1  (7  ;  18.viii.40,  1  9  ;  CR.  17, 
loc.  1,  18. viii. 41,  present;  loc.  2,  i.xii.40,  6(7(7,  49  9;  l°c-  3, 
19.xii.40,  2(7(7)  5.1V.41,  present;  loc.  4,  10.vi.41,  15  cf  cf , 
1899  (d);  CR-  i4-vi-4C  I  9  ;  CR-  37,  3-lv.4i,  2(7(7 , 
7  9  9  (d);  I  (7  ;  CR.  46,  loc.  I,  3-iv.4i,  299; 

loc.  2,  5. viii. 41,  2(7(7,  1  9  ;  CR.  47,  loc.  1,  16.iv.41,  1  9  5 
loc.  2,  i6,iv.4i,  1  (f,  1  9  ;  CR.  50,  19.vi.41,  1  9- 

Corixa  concinna  Fieb.  A.  6,  7. viii. 41,  1  cf  ;  CR.  39,  3. viii. 41, 

1  Cf- 

Corixa  lateralis  Leach.  A.  6,  7. viii. 41,  15  cf  cf,  31  9  9  (d)  ; 
A.  7,  loc.  1,  7. viii. 41,  19  ;  CR.  5,  19.xi.40,  11  cfcf,  39  9  (very 
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dark  specimens);  7.iv.4i,  i  d,  i$  ;  CR.  1 1,  loc.  i,  i.xii.40, 

1  cf  ;  CR.  18,  10.xii.40,  6  cf  cf ,  5  $  9  (d) ;  CR.  19,  12.xii.40, 
8(fc f,  15  9  9  (d) ;  CR.  20,  12.xii.40,  1  (f  ;  CR.  21,  20.vi.41, 
4cfcf,  5.9  9  (d);  CR.  39,  3.viii.4i,  69  cf  cf ,  109  9  9  (d),  also 
nymphs  and  eggs;  CR.  40,  3. viii.41 ,  1  $  ;  CR.  47,  loc.  2, 
16.iv.41,  1  9  • 

Corixa  nigrolineata  Fieb.  A.  6,  7. viii.41,  40*0%  17  9  9  1 
CR.  9,  27. xi. 40,  2'  9 .9  ;  cr.  13,  24.xi.40,  2  cf  cf ;  CR.  15, 
5.iv.4i,  1  9  5  18. viii.41,  i  cf  ;  CR.  18,  10.xii.40,  2$  $  ;  CR.  19, 

12.xii.40,  51  cf  cf  >  11  9  9  ;  CR.  20,  12.xii.40,  1  cf  ;  CR.  21, 

20.vi.41,  3cfcf »  2  9  .9  ;  CR.  29,  22.vii.41,  id*  ;  CR.  35,  20.vii.41, 

2  cf  cf ,  I  9  ;  CR.  38,  20.V.41,  I  d*  ;  I.vi.41,  2  d*  cf  ;  CR.  40, 
3. viii.41,  4cfcf,  3.9  9  (d);  CR.  41,  14. viii.41,  5  cf  cf,  5  9  9 
(d)  ;  CR.  48,  loc.  1,  28.vi.41,  1  9  ;  CR.  56,  12.xii.40,  1  cf ,  1  9  I 
CR.  61,  3.V.41,  2  cf’cf »  2  $  9  ;  CR.  63,  4.V.41,  I  9  ;  CR.  72, 
18. viii.41,  2  9  9- 

Corixa  scotti  D.  &  S.  A.  4,  7 .viii.41,  1  cf,  2  9  9  5  CR.  1, 

9-iv.4i,  24'cf  cf,  8  9  9  (d)  ;  CR.  5,  19.xi.40,  1  cf ,  1  9  5  CR.  10, 

loc.  1,  24.xi.40,  136  cf  cf ,  122  9  9  (d) ;  16.iii.41,  88  cf  cf ,  77  9  9 
(d);  24.vi.41,  13  cf  cf ,  2499  (d);  27.viii.41,  3cfcf,  2  99; 
loc.  2,  19.x1.40,  94  cfcf,  73  9  9  (d) ;  24.xi.40,  65  cfcf,  95  9  9 
(d);  loc.  3,  27.viii.41,  3  cf  cf>  7  9  9  (d) ;  CR.  11,  loc.  1,  24.xi.40, 
4  cf  cf ,  99  9  ;  I.xii.40,  23  d*  cf,  32  9  9  ;  5^.41,  6cf  cf,  1199 
(d);  10.vi.41,  1  cf ,  7  9  9;  loc.  2,  5-iv.4i,  299;  CR.  12, 
i.xii.40,  1  9  ;  CR.  14,  i.xii.40,  3.cfcf,  29  9  ;  CR.  15,  10.yi.41, 
1  cf,  1  9  ;  cr.  17,  loc.  1,  i.xii.40,  3  9  9  ;  loc.  2,  i.xii.40, 
39  cf  cf,  46  9  9  (d)  ;  18.viii.41,  present;  loc.  3,  19.xii.40,  icf , 
299;  5-iv.4i,  present;  loc.  4,  10.vi.41,  6  cf  cf  >  17  9  9  5  CR. 
24,  22.iv.41,  1  9  ;  CR.  25,  loc.  1,  3.VL41,  1  cf  ;  4-vi-41 ,  1  cf  ; 
CR.  29,  30.iii.41,  I  cf  ,*  CR.  46,  loc.  I,  3.1V.41,  I  d,  8  9  9  (d) ; 

5.  viii.41,  2  9 .9  ;  i°c-  2,  5. viii.41,  1  cf ;  cr.  47,  loc.  2,  16.iv.41, 

1  cf  ?  2  9  9  loc.  3,  5 .viii.41 ,  I  cf  ;  CR.  49,  5.VL41,  6  cf  cf , 
4  9  9;  28.vi.41,  2  cf  cf  ;  CR.  50,  19.vii.41,  3  9  9;  18.viii.41, 

2  cf  cf ,  2  9  9  ;  CR,  54,  loc.  1,  31.V.41,  11  cf  cf,  15  9  9  (d) ; 
CR.  55,  9.iv.4i,  9  cf  cf ,  15  9  9  (d);  CR.  58,  9-.iv.41,  1  cf  \  CR- 
62,  4.V.41,  1  cf,  1  9  ;  cr.  68,  4.V.41,  i  9  ;  cr.  72,  10. viii.41, 
1  cf  ;  MN.  4,  16. viii.41,  1  cf  >  2 1  9  9  (a  curious  sex-ratio  !). 

Corixa  fossarum  Leach.  CR.  23,  loc.  2,  27. viii.41,  1  cf ,  1  9  • 
Corixa  falleni  Fieb.  A.  4,  7. viii.41,  1  cf  ;  A.  6,  7. viii.41,  1  9  I 
A.  7,  loc.  1,  7. viii.41,  9  cf  cf ,  7  9  9  (d) ;  loc.  2,  7. viii.41,  1  9  ; 
loc.  3,  7. viii.41,  3  cf,cf,  8  9  9  (d)  ;  A.  8,  8.viii.4i,  5  cf  cf ,  6  9  9 
(d);  A.  10,  8. viii.41 ,  7  cf  cf ,  13  9  9  (d);  CR.  5,  19.xi.40,  71  cf  cf, 
81  9  9  (d) ;  7-iv.4i,  20  cf  cf ,  30  9  9  '(d),  many  more  present; 

6. vii.4i ,  4  cf  cf,  6  9  9  (d),  many  more  present;  CR.  23,  loc.  2, 

27.  viii.41,  2  cf  cf ,  5  9  9  (one  ‘  soft  ’) ;  CR.  25,  loc.  4,  28.vii.41, 
7  cf  cf ,  899  (cd);  loc.  5,  10.vii.41,  299;  CR.  48,  loc.  1, 

28. vi.41,  1  9  ;  CR.  49,  5.V1.41,  34  cf  cf ,  3°  9  9  (cd);  28.vi.41, 
common. 
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Corixa  distincta  Fieb.  A.  4,  7. viii. 41,  6  cf  cf ,  19  9  9  I  A.  6,. 
7.viii.4i,  2  cf  cf ,  1  $  ;  A.  11,  8. viii. 41,  1  cf  ;  CR.  5,  19.xi.40, 

12  cf  cf,  9  9  9  ;  7-iv-4I>  1  cf,  I  9  ;  6.VU.41,  1  cf,  2  $  9  ;  CR. 
10,  loc.  1,  24.xi.40,  3  cfcf,  3  9  9;  16.iii.41,  6  cfcf,  599.; 
24.vi.41,  10  cf  cf ,  5$  9  ;  27.viii.41, 4  cf  cf,  1 9  ;  loc.  2, 19.xi.40, 
14  cfcf,  7  9  9;  24.xi.40,  3  cf  cf  ;  CR.  n,  loc.  1,  24.xi.40, 

3  cfcf,  299;  i.xii.40,  4  cf  cf ,  8  9  9  ;  5^.41,  3  cf  cf ,  3  9  9  ; 

10. vi.41,  2  cf  cf,  3  9  9  ;  CR.  14,  I.xii.40,  I  9  ;  CR.  15,  10.vi.41, 
19  ;  CR.  17,  loc.  1,  i.xii.40,  4  cfcf  ;  loc.  2,  1  .xii.40,  20  cf cf  > 
18  9  9  ;  18.viii.41,  present ;  loc.  3,  19.xii.40,  3  cf  cf ,  1  9  5  51.iv.4ij 
common  ;  loc.  4,  10.vi.41,  7  cf  cf ,  7  9  9  5  CR.  47,  loc.  1,  16.iv.41, 
49cf  cf,  5°9  9  (6)  ;  loc.  2,  16. iv. 41, 48  cfcf,  369  9  (d)  ;  5.viii.4i, 
present;  CR.  50,  18.viii.41,  2  cfcf- 

Corixa  venusta  D.  &  S.  CR.  1,  9.iv.4i,  7  0*0%  89  9  ;  CR. 

11,  loc.  1,  24.xi.40,  3  9  9;  i.xii.40,  2  cfcf,  19  ;  5.1V.41,  19  ; 
CR.  12,  24.xi.40,  19  c fcf,  159  9,  1  n  (d)  ;  1. xii.40,  16  cfcf, 

13  9  9  (6)4  10.vi.41,  3  cfcf,  1  9  ;  CR.  17,  loc.  1,  i.xii.40,  1  9  ; 
loc.  2,  i.xii.40,  19  ;  loc.  4,  10.vi.41,  2  cfcf,  49  9  ;  CR.  23, 
loc.  2,  27.viii.41,  6  cf  cf ,  11  9  9  ;  CR.  24,  22.iv.41,  5  cfcf ,  2 9  9 
(d) ;  CR.  25,  loc.  1,  4.VL41,  i  cf  ;  2.VU.41,  2  c? cf,  39  9  ;  loc.  2, 
10.iii.41,  i  cf  ;  loc.  3,  23.iii.41,  i  9  ;  CR.  26,  12.V.41,  i  cf ,  i  9  ; 
CR.  29,  30.iii.41,  21  cfcf,  21  9  9  (6);  7.VL41,  2  cf  cf  (many 
more  present);  22.vii.41,  5  cfcf,  5  9  9;  CR.  30,  5.V.41,  1  cf , 

4  9  ;  22.vii.41,  present;  17.viii.41,  6  cfcf,  8  9  9  (cd),  many 
more  present;  CR.  34,  2.VL41,  1  cf,  2  9  9  ;  CR.  41,  14.viii.41, 
2  cf  cf,  5  9  9  (including-  ‘soft’  specimens);  CR.  48,  loc.  1, 
28.vi.41,  2  cf  cf,  29  9  ;  CR.  55,  9UV.41,  1  9  ;  CR.  56,  12. xii.40, 

I  cf,  1  9  ;  CR.  58,  9.iv-4i,  1  cf  ;  CR.  62,  4.V.41,  19  ;  CR.68, 
4.V.41,  8  cf  cf ,  79  9  (cd);  CR.  71,  18.viii.41,  19. 

Corixa  limitata  Fieb.  A.  4,  7 .viii .4 1 ,  1  9- 
Corixa  semistriata  Fieb.  CR.  11,  loc.  2,  1. xii.40,  1  cf,  1  9  ; 
19.xii.40,  1  9  ;  s'.iv.4i,  1  cf  ;  CR.  15,  5UV.41,  5  cf  cf ,  2  9  9  ; 
10.vi.4i,  I  cf- 

Corixa  stagnalis  Leach.  A.  4,  7. viii. 41,  2  cf  cf,  5  9  9  5  A.  5, 
7. viii. 41,  58  cf  cf ,  4°9  9,  22  n  (d)  ;  CR.  7,  6.vii.4i,  29  9  ;  CR. 
27,  9.VH.41,  8  cf  cf ,  149  9  (d) ;  28.vii.41,  47  cf  cf ,  42  9  9  ,  15  n 
M)  ;  22. viii. 41,  29  cf  cf ,  41  9  9  ,  nymphs  numerous  (d)  ;  CR.  28, 
_8.vii.41,  1  cf ,  1.9  • 

Corixa  germari  Fieb.  A.  4,  7 .viii .4 1 ,  1  9  5  CR.  10,  loc.  1, 
19.xi.40,  1  9  ;  CR.  19,  12. xii.40,  1  cf ;  MN.  1,  15.vi.40,  1  cf , 
4  9  9- . 

Corixa  castanea  Th.  CR.  1,  9.1V.41,  1  cf ,  4  9  9  ;  CR.  9, 
27.xi.40,  7  cf  cf ,  299  (d)  ;  CR.  11,  loc.  1,  24.xi. 40,  1  9  ; 
10.vi.41,  1  9  ;  loc.  2,  i.xii.40,  13  cfcf,  27  9  9  (d) ;  19.xii.40, 
abundant;  5. iv. 41,  23  cfcf ,  :3  9  9  (d),  one  pair  in  cop.  ;  10.vi.41, 
6  cfcf,  8  9  9  (d),  one  pair  in  cop.  ;  CR.  13,  24.xi.40,  11  cf  cf, 

II  9  9  (d)  ;  CR.  15,  5-iv.4i,  4  cfcf,  7  9  9  (d)  ;  10.vi.41,  1  9  ; 
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CR.  19,  14.vi.41,  1  cf,  1  $  ;  CR.  20,  12.xii.40,  1  cf,  1  9  ;  CR. 
46,  loc.  1,  5.viii.4i,  1  cf  ;  CR,  50,  19.vii.41,  3  $  9  ;  CR.  52, 
9.R.41,  1  c?  ;  CR.  57,  15.xii.40,  6  cfcf,  18  9  9  (d)  ;  CR.  59, 
9-iv-4i»  1  9  i  CR.  60,  9-iv-4I,  4  $  $  5  CR.  63,  4.V.41,  1  cf ,  1  9  I 
MN.  4,  16.vi.41,  1  cf . 

Corixa  linnei  Fieb.  A.  4,  7  .viii.41,  2  cf  cf,  1  9  j  A.  10, 
8.viii.4i,  1  9  ;  CR.  11,  loc.  2,  50V.41,  1  cf ,  1  9 3  CR.  46,  loc.  1, 
3-iv-4i»  i  cf ,  2  9  9  ;  51.viii.41,  6  cfcf,  13  .9  9  (d)  5  CR.  50, 
19.vii.41,  3  cf  cf,  I  9  ;  9-viii-4i,  1  cf  ;  18.viii.41,  4  cfcf,  49  9  • 
Corixa  sahlbergi  Fieb.  A.  4,  7. viii.41,  7  cf  cf,  6  9  9  5  A.  6, 
7. viii.41,  1  (f  ;  CR.  5,  19.xi.40,  1  cf  ;  CR.  11,  loc.  2,  i.xii.40, 
1  cf  ;  19.xii.40,  1  9  ;  5-iv.4i,  5  cfcf,  1  9  ,  •  °ne  pair  in  cop.; 
CR.  15,  5-iv.4i,  19  ;  18.viii.41,  i_9  ;  CR.  30,  17.viii.41,  !  9  ; 
CR.  46,  loc.  1,  3.iv.4i,  1  9  ;  5. viii.41,  2  9  9  5  loc.  2,  5 .viii.4 1 , 

1  9  • 

Corixa  panzeri  Fieb.  A.  4,  7 . viii.41 ,  17  cf  cf ,  19  9  9  5  A.  7, 
loc.  3,  7. viii.41,  1  cf  1  1  9  • 

Corixa  punctata  Illig-.  A.  4,  7, viii.41,  19  cf  cf ,  26  9  9  (many 
more  present) ;  A.  6,  7. viii.41,  4  cfcf,  10  9  9  5  CR.  11,  loc.  i, 
24.xi.40,  1  9  ;  i.xii.40,  1  cf,  1  9  ;  CR.  15,  18. viii.41,  299; 

cr.  19,  12.xii.40,  1  cf,  1  9  ;  CR.  20,  12.xii.40,  1  9  ;  cr.  27, 

22. viii.41,  i  cf  ;  CR.  30,  22.vii.41,  1  9  I  CR.  37,  15. viii.41, 
3  9  9;  CR.  39,  3.viii'.4i,  4  cfcf,  2  9  9  ;  CR.  4i,...i4-viii.4i, 

2  d1  cf  ;  CR.  46,  loc.  2,  5. viii.41,  1  9  I  CR.  50,  9.viii.4i,  1  cf> 
2  9  9i  18. viii.41,  present. 

Corixa  dentipes  Th.  A.  4,  7. viii.41,  1  cf  ;  CR.  50,  19.vii.41, 

2  n;  9. viii.41,  1  9,  1  n;  18.viii.41,  2  cfcf>  4  9  9- 

Corixa  striata  L.  A.  4,  7.viii.4i,  18  cf  cf ,  39  9  9  (d)  I  A.  7, 
loc.  2,  7. viii.41,  3  cf  cf,  299  ( ?  d) ;  loc.  3,  7. viii.41,  2  cf  cf  ; 
A.  8,  8. viii.41,  2  cf  c f,  2  9  9  ;  A*  IO>  8.viii.4i,  2  cf  cf,  7  9  9; 
CR.  5,  19.xi.40,  8  cf  cf ,  3  9  9  ;  7- iv.41,  7  cf  cf ,  49  9  ;  6,vii.4i, 

3  9  9  (more  present);  CR.  8,  6.vii.4i,  1  cf  I  CR.  10,  loc.  1, 

19.xi.40,  19  cf  cf,  21  9  9  ;  24.xi.40,  4  cf  cf,  9  9  9  5  16.iii.41, 
1  cf,  3  9  9  ;  27.viii.41,  3  9  9;  loc.  2,  24.xi.40,  1  cf ,  3  9  9  ; 

CR.  11,  loc.  1,  5-iv.4i,  1  9  ;  CR.  17,  loc.  2,  i.xii.40,  1  cf ,  3  9  9  ; 

18. viii.41,  present;  CR.  18,  10.xii.40,  1  cf  ;  CR.  23,  loc.  2, 
27. viii.41,  11  cf  cf ,  12  9  9  (d) ;  CR.  25,  loc.  4,  11.iii.41,  1  cf, 
1  9  ;  28.vii.41,  6  cf  cf ,  5  9  9  (cd) ;  loc.  6,  12.V.41,  299;  CR. 
26,  12.V.41,  2  cf  cf,  1  9  ;  cr.  27,  22. viii.41,  i  9  ;  cr.  30, 
5.V.41,  5.9  9  ;  22.vii.41,  present;  17. viii.41,  abundant  (cd)  ; 
CR.  49,  5.VK41 ,  I  cf,  I  9  ;  28.vi.41,  2  cf  cf,  299;  CR.  52, 
9-iv.4i,  1  9  ;  CR.  55,  9UV.41,  3  cf  cf,  2  9'9: 

Micronecta  poweri  D.  &  S.  CR.  22,  20.vi.41,  31  (d),  many 
more  present;  CR.  25,  loc.  1,  22.vii.41,  2;  CR.  41,  14. viii.41, 
6;  CR.  48,  loc.  1,  28.vi.41,  19  (d) ,  more  present;  CR.  49, 
5.VF41,  3;  28.vi.41,  2;  CR.  54,  loc.  2,  1  n;  CR.  67,  4.V.41, 
19  n  (d). 
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SECTION  II 

LIST  AND  DESCRIPTIONS  OF  HABITATS 

The  list  of  habitats  which  follows  is  grouped  into  those  which 
are  in  Anglesey  (A),  those  in  Caernarvon  (CR),  and  those  in 
Merioneth  (MN).  Each  has  a  number,  which  facilitates  refer¬ 
ence  in  other  sections  to  a  particular  habitat.  The  description  of 
each  habitat  includes  observations,  so  far  as  these  were  made 
and  recorded,  on  some  or  all  of  the  following  factors :  — 

1 .  Approximate  size ;  horizontal  measurements  are  in  yards 

and  depths  in  inches,  unless  otherwise  stated. 

2 .  Whether  water  is  running  or  still ;  in  the  latter  case  ‘  closed  ’ 

implies  that  the  water-body  completely  lacked  aqueous 
communication  with  other  water-bodies  at  the  time  at 
which  observations  were  made. 

3.  Whether  salt,  brackish  or  fresh  ;  unless  a  habitat  is  stated 

to  be  salt  or  brackish,  it  may  be  assumed  to  be  fresh  ;  the 
distinction  has  not  been  made  as  the  result  of  chemical 
tests,  but  rests  on  the  composition  of  the  fauna  and  flora, 
and  whether  or  not  the  water  tasted  of  salt. 

4.  Whether  the  water  is  clear  or  cloudy. 

5.  The  nature  of  the  bottom  ;  whether  it  is  weedy  or  bare, 

firm  or  soft,  muddy  or  stony  or  covered  with  decaying 
organic  matter  (as  in  detritus  ponds). 

6.  Whether  acid  or  not ;  unless  there  was  definite  evidence  of 

acidity  or  alkalinity  (see  Section  4  (c))  no  statement  is 
made,  since  apparatus  for  pH  determination  was  not 
used,  and  judgment  rested  on  the  composition  of  the 
fauna  and  flora. 

7.  Cattle  or  other  animal  fouling  is  “mentioned  where  there 

was  evidence  of  this. 

8.  The  altitude  above  mean  sea-level  is  recorded. 

9.  A  list  of  the  fauna  and  flora,  so  far  as  these  were  identified. 

To  indicate  up  to  a  point  the  relative  abundance  or  scarcity  of 
species  in  the  habitat,  symbols  are  used,  which  have  been  ex¬ 
plained  in  the  Introduction. 

In  the  case  of  the  water-bugs,  where  both  sub-aquatic  and 
surface-living  species  are  represented,  dominant,  etc.,  species 
may  be  indicated  in  each  of  these  types. 

In  many  cases  a  water-body  is  not  homogeneous  ;  thus  a  river 
may  vary  considerably  in  character  at  different  points  in  its 
course,  or  a  lake  may  contain  within  its  boundaries  two  or  more 
distinct  types  of  habitat ;  in  such  cases  these  different  areas  are 
described  as  different  ‘  loci  ’ ;  each  locus  is  also  given  a  number. 
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Anglesey. 


LIST  OF  HABITATS 


A. 4.  Pools  behind  sand-dunes,  Malldraeth  Sands,  on  the  south 
side  of  Malldraeth  Bay.  Three  or  four  closed  detritus  pools,  the 
largest  40  x  12  and  up  to  12  deep,  mostly  shallower.  Water  clear, 
probably  slightly  brackish,  though  not  tasting  of  salt.  Bottom 
of  yellow  sandy  mud  with  but  little  detritus.  Alt.  about  sea-level. 

Vegetation  :  Chara  (a),  / uncus  (s). 

Fauna:  Hygrotus  impress opunctatus  (s),  Gyrinus  caspius, 
Gyrinus  substriatus,  Hygrotus  inaequalis  (c),  Agabus  nebulosus , 
Colymbetes  fuscus,  Sympetrum  striolatum  (nymphs),  small  snails 
(a),  (viii.41.) 

Hemiptera :  Corixa  striata  (d),  C.  punctata  (sd),  C.  panzeri, 
C.  dentipes  (s),  C.  germari  (s),  C.  limitata  (s),  C.  falleni  (s),  C. 
distincta,  C.  sahlbergi,  C.  praeusta,  C.  stagnalis,  C.  scotti,  C. 
linnei,  Notonecta  glauca,  N.  obliqua,  Nepa  cinerea  (s),  G  err  is 
thoracicus  (s),  Saida  saltatoria,  nymphs  of  Notonecta,  Corixa 
and  Gerris.  Corixidae  were  very  abundant,  (viii.41.) 


A. 5.  Salt  Lake,  Malldraeth  Bay.  A  large,  strongly  salt  pool, 
300  x  100,  shelving  gently  to  depth  12  along  the  side  examined  ; 
at  the  end  of  the  bay,  separated  from  the  sea  only  by  a  harrow 
wall;  closed,  water  clear.  Bottom  of  mud,  yellow  on  top,  black 
beneath.  Alt.  about  sea-level. 

Vegetation:  Zoster  a  (a). 

Fauna:  Haliplus  sp.  (s),  Gammarus  sp.,  Corophium,  Sphae- 
roma,  prawns  ( Mysis ,  Palaemonetes).  (viii.41.) 

Hemiptera :  Corixa  stagnalis  (d) ;  exceedingly  abundant, 
chiefly  amongst  the  Zostera.  (viii.41.) 

A. 6.  Ponds  near  Malldraeth  Bay.  Two  small  silt  ponds,  the 
larger  20  x  10,  the  smaller  8x8;  only  a  few  inches  deep.  Stag¬ 
nant,  closed.  Fouled  by  cattle.  Water  very  cloudy,  green  in 
colour.  Bottom  of  soft,  sticky  yellow  mud,  black  beneath,  with 
a  few  dead  sticks.  In  a  pit  half  a  mile  north-west  of  A. 5.  Alt. 
very  little  above  sea-level. 

No  vegetation. 

Fauna:  Acilius  (larvae),  Gyrinus  substriatus,  Chironomus 
larvae  (a),  Sialis  larvae  (a),  (viii.41.) 

Hemiptera:  Corixa  lateralis  (d),  C.  punctata  (sd),  C.  nigro- 
lineata  (sd),  C.  distincta,  C.  falleni  (s),  C.  concinna  (s),  C.  sahl¬ 
bergi  (s),  Corixid  nymphs,  (viii.41.) 

A. 7.  Llyn  Coron.  A  large  lake  west  of  Bodorgan,  500  x  300, 
with  shallow  margin.  Contains  trout.  Alt.  very  little  above  sea- 
level. 

Locus  1.  Stony  part  at  east  end.  Bottom  of  hard  stones; 
shallow  and  wave-washed. 
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Vegetation :  Potamogeton  (two  or  three  spp.),  grassy  weeds. 

Fauna:  Small  Dytiscid  larvae,  inch  Deronectes  sp.,  Hydro- 
porus  pictus  (s),  Haliplus  fulvus  (s),  Asellus,  several  species  of 
Hydracarina  (a),  snails  (inch  Limnaea  pereger ),  small  fish. 
(viii.41 .) 

Hemiptera:  Corixa  fqlleni  (d),  C.  lateralis  (s),  Corixid  nymphs, 
Notonecta  glauca  (s),  Notonecta  nymphs,  (viii.41.) 

Locus  2.  Near  locus  1,  to  south  of  it ;  near  entry  of  stream. 
Bottom  of  mud.  Sheltered  by  Scirpus  lacustris  from  main  part 
of  lake. 

Vegetation:  As  in  locus  1,  with  Scirpus  lacustris. 

Fauna:  As  in  locus  1,  with  Limnaea  stagnalis  (1),  Enallagma 
cyathigerum.  (viii.41.) 

Hemiptera  :  Corixa  striata  (d),  C.  falleni,  C.  praeusta,  Corixid 
nymphs,  (viii.41.) 

Locus  3.,  South-west  corner  ;  bottom  of  firm,  hard  mud,  depth 
up  to  12  in. 

Vegetation:  A  ubiquitous  tangle  of  Polygonum  amphibium. 

Hemiptera:  Corixa  falleni  (d),  C.  striata,  C.  praeusta  (s),  C. 
C.  panzeri  (s),  Corixid  nymphs,  Notonecta  glauca,  Notonecta 
nymphs,  (viii.41.) 

A.8.  A  large,  probably  non-acid  lake  about  400  x  400,  shel¬ 
ving  gently  to  12  deep  at  the  south-east  corner,  which  was  the 
only  part  examined.  Water  still  and  fairly  clear.  Bottom  of  firm 
mud.  Alt.  very  little  above  sea-level. 

Vegetation:  A  broad  zone  of  marginal  vegetation,  both  sub¬ 
merged  and  emergent,  containing  Scirpus  palustris  (a),  S.  lacus¬ 
tris  (s),  Mentha  aquatica,  Ranunculus  aquatilis,  Alisma  plantago- 
aquatica,  A.  ranunculoides ,  Elodea  canadensis,  Ranunculus 
lingua,  Potamogeton  lucens,  Lysimachia  vulgaris,  Polygonum 
amphibium,  Equisetum  palustre,  Iris  pseudacorus . 

Fauna:  Gyrinus  marinus  (s),  Hygrotus  inaequalis,  Hydro- 
porus  lineatus  (s),  Dytiscid  larvae  (s),  Sympetrum  striolatum, 
Ischnura  elegans,  Coenagrion  pulchellum,  Enallagma  cyathi¬ 
gerum,  small  caddis  flies  (a),  Culicid  larvae,  Chironomid  larvae, 
Asellus,  sticklebacks,  (viii.41.) 

Hemiptera:  Corixa  falleni (d),  C.  striata,  Corixid  nymphs, 
Microvelia  reticulata  (s),  Mesovelia  furcata,  Gerris  odontogaster, 
Gerris  nymphs,  Notonecta  nymphs,  Nepa  cinerea  (s),  Plea  minu- 
tissima  (s).  (viii.41.) 

A. 9.  Salt  marsh  near  Holyhead  Island.  An  arm  of  the  sea 
penetrating  the  land  between  Anglesey  and  the  southern  part  of 
Holyhead  Island.  Tidal,  shelving  gradually  from  a  few  inches, 
where  examined,  at  the  tip  of  the  inlet.  Water  salt,  bottom  of 
firm  sandy  mud  and  grass. 
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Vegetation :  Triglochin  maritimum,  Static e  limonium,  Sali- 
cornia  sp.  (?  europea),  Aster  tripolium,  Enteromorpha,  seaweeds. 

Fauna:  Crabs  (up  to  -Jin.  long),  Corophium ,  Sphaeroma , 
Gamtnarus ,  flies  (a),  small  snails  (a),  (viii.41 .) 

Hemiptera:  Saida  pallipes  (d),  Saida  saltatoria  (s),  Saldid 
nymphs,  Notonecta  glauca  (one  seen  to  fly  into  the  water). 
(viii.41 .) 

A.  10.  Llyn  Hendref .  A  lake  just  east  of  Gwalchmai,  400  x  200, 
shallow,  shelving  gently  to  12,  where  examined,  at  the  west  end. 
Though  the  Hemipterous  fauna  indicated  alkalinity,  one  or  two 
of  the  plants  were  more  characteristic ‘of  acid  waters.  Bottom  of 
mud,  in  some  places  soft,  in  others  firm.  Alt.  150  ft. 

Vegetation:  Potamogeton  crispus,  Nuphar  luteum  (a),  Nym- 
phaea  alba,  Arundo  phragmites,  Carex  sp.,  Myriophyllum  sp., 
Scirpus  lacustris,  Menyanthes  trifoliata,  Typha  latifolia,  Equi- 
setum  limosum. 

Fauna:  Noterus  capricornis  (c),  Gyrinus  caspius  (a),  Ilybius 
fuliginosus  (s),  Hydroporus  palustris,  Lestes  sponsa,  Libellula 
quadrimaculata,  Coenagrion  pulchellum,  I schnura  elegans, 
Asellus,  snails  (a),  Gasterosteus  aculeatus  L.,  Pygosteus  pungi- 
tius  (L.)  (c),  other  small  fish  in  shoals  (a),  (viii.41.) 

Hemiptera  :  Corixa  falleni  (d),  C.  distincta  (s),  C.  striata  (sd), 
C.  linnei  (s),  Corixid  nymphs,  Notonecta  glauca,  Notonecta 
nymphs,  Nepa  cinerea,  Gerris  lacustris,  G.  thoracicus  (s),  Saida 
saltatoria  (s).  (viii.41.) 

Caernarvon. 

CR.i.  Tarn  by  Pen-y-Gwrhyd  Hotel,  three  and  a  half  miles 
east  of  Snowdon,  in  the  angle  of  the  roads  to  Beddgelert  and 
Capel  Curig,  150  x  ioo,  depth  6-12  in.  round  the  edges.  An  arti¬ 
ficial,  acid  tarn,  held  up  by  a  dam  at  one  end  and  fed  by  a  stream 
from  the  north.  Bottom  of  peat  and  detritus.  Alt.  900  ft.  This 
tarn  has  been  referred  to  before  (11,  p.  169). 

Vegetation:  Carex  (c),  Juncus,  Sphagnum  (s),  filamentous 
algae  (s). 

Fauna:  Haliplus  sp.  (s),  Hydroporus  palustris,  Enallagma 
cyathigerum  nymphs  (s),  mayfly  nymphs  ( Leptophlebia  and  Para- 
leptophlebia ),  caddis  larvae,  inch  Limnophilus  (a),  Chironomus 
larvae,  cyclopids,  Limnaea  pereger  (s),  frog  spawn,  (iv.41.) 

Hemiptera:  Corixa  scotti  (d),  C.  uenusta  (sd),  C.  castanea. 
(iv.41.)  A  small  pool  nearby,  choked  with  Sphagnum  and  green 
algae,  contained  more  castanea  than  scotti;  no  collection  was 
made  from  it. 

CR.5.  Lake  near  Afon  Wen.  The  middle  of  three  large  ponds 
or  lakes,  one  mile  east  of  Afon  Wen  station,  about  200-300  yds. 
from  the  sea,  150  x  100,  a  few  inches  to  1  ft.  deep  round  the 
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north-east  border  where  it  was  worked.  Evidently  alkaline.  Still 
water;  bottom  of  firm  mud  and  stones  where  examined.  Water 
clear.  Alt.  about  sea-level. 

Vegetation  :  Beds  of  Arundo  phragmites  (except  where 
examined),  Juncus  articulatus >  Typha  angustifolia  (c),  Iris, 
Alisma  planta go -aquatic a,  Rumex  hydrolapathum,  Scirpus  palus- 
tris,  S.  lacustris  (s),  Car  ex  vesicaria  ;  but  little  submerged  vegeta¬ 
tion  where  it  was  worked,  except  a  little  green  alga  and  submerged 
grass  at  the  edge. 

Fauna:  Noterus  capricornis ,  Laccophilus  minutus  (s),  Donacia 
marginata  (c),  D.  cinerea  (s),  Dytiscid  larvae,  Helophorus  sp., 
Ischnura  elegans,  Coenagrion  pulchellum,  Zygopterous  nymphs, 
Cloeon  nymphs,  Chironomus  larvae,  Asellus,  Cladocera  (c), 
Ostracoda,  leeches  (inch  Haemopsis  sanguisuga),  small  snails, 
inch  Hydrobia  jenkinsi  (a),  Turbellaria,  shoals  of  fish,  moorhens, 
mallard,  (xi.40  ;  iv,  vii.41 .) 

Hemiptera:  Corixa  falleni  (d),  C.  distincta,  C.  striata,  C. 
lateralis,  C.  sahlbergi  (s),  C.  scotti  (s),  Corixid  nymphs,  Noto- 
necta  nymphs.  Very  rich  in  Corixidae  in  parts,  (xi.40  ;  iv,  vii.41.) 

CR.6.  Lake  near  Afon  Wen.  An  acid  lake,  100  x  75,  with 
boggy  margins,  to  the  south-east  of  CR.5,  nearer  the  sea.  Still 
water,  apparently  not  brackish.  Alt.  about  sea-level. 

Locus  1.  Open  central  portion  with  marginal  beds  of  Arundo 
phragmites  and  Typha  angustifolia,  Nuphar  luteum,  Rumex 
hydrolapathum,  Menyanthes  trifoliata,  Oenanthe  crocata,  Scutel¬ 
laria  galericulata.  Practically  inaccessible  for  collecting. 

Hemiptera:  Notonecta  nymphs,  Corixid  nymphs  (small  dark 
ones,  probably  C.  castanea ).  (vii.41.) 

Locus  2.  A  belt  up  to  10  yds.  wide,  more  in  parts,  consisting 
of  peat  bog,  with  hardly  any  exposed  water. 

Vegetation  :  Mainly  Sphagnum,  more  or  less  submerged,  and 
emergent  grass  ;  also  Hydrocotyle  vulgaris  (c),  Potentilla  palus- 
tris  (c),  Lotus  uliginosus ,  Ly copus  europaeus . 

Fauna:  Asellus  (s),  Dytiscid  beetles  (a),  mainly  Hydroporus 
spp.,  Ilybius,  Agabus  affinis,  Hydrophilidae  (c).  (iv,  vii.41.) 

Hemiptera:  Hebrus  ruficeps.  (iv,  vii.41.) 

CR.7.  Lake  near  Afon  Wen.  A  brackish  lake  400  yards  south¬ 
west  of  CR.5,  fed  by  a  stream  from  the  latter  and  with  an  outlet 
to  the  sea ;  300  x  200,  very  shallow  along  south-east  margin, 
where  it  was  worked.  Water  tasting  salty  (observed  vii.41,  but 
not  iv.41);  more  or  less  still  water.  Bottom  of  firm  sand  and 
mud,  detritus  in  reed-beds.  Alt.  about  sea-level. 

Vegetation  :  Arundo  phragmites  and  Typha  angustifolia  beds 
all  round  except  for  a  part  of  the  south-east  margin.  Zostera  (c), 
Scirpus  lacustris. 
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Fauna:  Gammarus  (c),  Mysis  sp.  (a),  Palaemonetes  sp.  (c), 
Helophorus  sp.  (s),  caddis  larvae  (s).  (iv,  vii.41.) 

Hemiptera :  Corixa  stagnalis  (s),  Corixid  nymphs  (s),  in  reed- 
beds.  (vii.41.) 

CR.8.  Ditch  near  Afon  Wen.  A  sluggish,  probably  alkaline, 
weedy  ditch  running  between  CR.5  and  CR.7,  5-6  ft.  wide,  a  few 
inches  deep.  Stagnant  conditions.  Bottom  of  sandy  mud  and 
detritus.  Alt.  about  sea-level. 

Vegetation:  A  wealth  of  emergent  vegetation,  inch  Spar- 
gallium. 

Fauna:  Gyrinus  caspius  (c) ;  no  detailed  observations  made. 

Hemiptera:  Microvelia  reticulata,  Corixa  striata  (s),  Corixid 
nymphs,  Notonecta  nymphs  (c).  (vii.41.) 

CR.9.  Pond  near  Pwllheli.  A  marshy  detritus-pond,  about 
40  x  10,  in  a  water-meadow  just  west  of  Pwllheli  ;  little  more 
than  a  swamp,  ‘with  Salix  and  other  bushes.  Water  highly 
coloured.  Bottom  of  decaying  vegetable  detritus.  Alt.  very  little 
above  sea-level. 

Vegetation:  Juncus  (c),  Salix  saplings,  decaying  grass  and 
rushes. 

Fauna:  Asellus  (s),  Culicid  larvae  (c),  Ilybius  sp.,  Agabus 
sp.,  Hydroporus  sp.  (c),  Haliplus  lineatocollis ,  Helophorus  aqua- 
ticus  and  other  spp.  (xi.40.) 

Hemiptera:  Corixa  castanea  (d),  C.  nigrolineata.  (xi.40.) 

CR.10.  Llyn  Glasfryn.  A  largish  acid  lake,  450  x  250,  from  a 
few  inches  to  1  ft.  deep  at  the  edge  ;  near  the  Caernarvon-Pwllheli 
road,  two  miles  north  of  Four  Crosses.  An  outlet  on  the  south 
side.  Bottom  mainly  stony.  Water  clear.  Alt.  425  ft. 

Vegetation  :  Juncus  (c),  submerged  grass  at  margin  in  places, 
Callitriche,  Menyanthes  trifoliata,  Myriophyllum  spicatum  (a), 
Ranunculus  aquatilis  (a),  Scirpus  palustris  (a),  Nuphar  luteum. 

Fauna:  Haliplus  fulvus  (c),  H.  lineatocollis  (s),  Hygrotus 
inaequalis,  Hydroporus  palustris,  Laccophilus  minutus  (c), 
Hydroporus  pictus,  Deronectes  depressus-elegans ,  Colymbetes 
fuscus,  Zygopterous  nymphs,  Ischnura  elegans,  Enallagma  cya- 
thigerum  (c),  Libellula  quadrimacidata  (adults  and  nymphs), 
Sympetrum  striolatum  (adults  and  nymphs)  (a),  caddis  larvae  (c), 
Sialis  larvae  (s),  Asellus  (s),  Herpobdella  sp.  (s),  Protoclepsis 
tesselata  (s),  Limnaea  pereger,  Turbellaria,  Gasterosteus  acule- 
atus,  Brown  and  Loch  Leven  Trout,  toads  (breeding),  (xi.40; 
iii,  vi.41.) 

Locus  1.  A  stretch  along  the  south  shore,  shallow,  with  little 
vegetation  ;  bottom  stony. 

Hemiptera:  Corixa  scotti  (d),  C.  striata  (sd),  C.  distincta  (sd), 
C.  praeusta  (s),  Cymatia  bonsdorffi  (s),  Corixid  nymphs  (c,  vi, 
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viii.41),  Notonecta  nymphs  (s),  Nepa  cinerea  (s),  Hydrometra 
stagnorum.  (s),  Gerris  lacustris  (s),  Velia  currens  (s).  (xi.40 ; 
iii,  vi,  viii.41.) 

Locus  2.  A  stretch  along"  the  track  at  the  west  end.  Rather 
deeper  at  extreme  edge  (about  9m.).  More  vegetation  and 
detritus  ;  shaded  by  alder  saplings. 

Hemiptera :  Corixa  scotti  (d),  C.  striata  (sd),  C.  distincta  (c), 
C.  praeusta  (s),  C.  germari  (s),  Cymatia  bonsdorffi  (s),  Corixid 
nymphs,  (xi.40.) 

Locus  3.  A  stretch  on  the  north  shore,  extending  from  boat¬ 
house  to  a  bog  at  the  north-east  corner.  A  boggy,  marshy  area, 
passing  into  peat  bog  at  the  north-east  corner,  with  a  different 
character  from  the  rest  of  the  lake. 

Vegetation  :  Menyanthes  trifoliata  (a),  Potentilla  palustris  (c), 
Juncus  articulatus,  Hypericum  elodes,  Hydrocotyle  vulgaris , 
Apium  inundatum . 

Fauna:  Ilybius  fuliginosus,  Haliplus  fulvus  and  other  spp., 
Agabus  sturmii,  Ilybius  ater,  Hygrotus  inaequalis,  Noterus  capri- 
cornis  (c),  Laccophilus  minutus  (a),  Hydroporus  pictus  and  other 
Hydroporus  spp.  (a),  Asellus,  leeches,  (viii.41.) 

Hemiptera:  Notonecta  glauca  (c),  Notonecta  nymphs,  Nepa 
cinerea,  Corixa  scotti  (d),  Corixid  nymphs,  Cymatia  bonsdorffi 
(nymphs),  Gerris  lacustris,  G.  odontogaster  (c),  Gerris  nymphs, 
Hydrometra  stagnorum,  Microvelia  reticulata,  Saida  cincta. 
(iii,  viii.41 .) 

CR.11.  Tarn  near  Glasfryn.  An  acid  lake  or  tarn,  half  a  mile 
west  of  CR.10,  north  of  Llanarmon  road.  Made  only  three  years 
before  by  damming  up  at  one  end  a  tract  of  boggy  land  on 
peat,  which  remained  as  such  at  one  end  (locus  2).  Dimensions 
150  x  100,  depth  round  most  of  margin  about  6  in.  Fed  by  a  small 
peaty  stream  (CR.  12),  entering  between  loci  1  and  2,  and  drained 
through  the  dam  at  the  end.  opposite  to  the  boggy  part.  Alt. 
400  ft. 

Locus  .1.  The  main  part  clear  water  with  one  or  two  islands 
frequented  by  Black-headed  Gulls  ;  bottom  of  peaty  mud  ;  little 
vegetation  save  a  thick  growth  of  filamentous  algae  on  sticks  and 
detritus  ;  Callitriche ,  Juncus,  Menyanthes  trifoliata  (s). 

Fauna:  Hydroporus  palustris  (c),  Dytiscid  larvae  (c),  Lestes 
sponsa,  Zygopterous  nymphs  (s),  Cloeon  nymphs  (c),  caddis 
larvae  (c),  Chironomid  larvae  (c),  Limnaea  truncatula  (s),  Turbel- 
laria  (c),  water-fleas  (a),  Brown  Trout,  (xii.40;  iv.41.) 

Hemiptera:  Corixa  praeusta  (d),  C.  scotti  (sd),  C.  distincta, 
C.  punctata  (s),  C.  castanea  (s),  C.  venusta  (s),  C.  striata  (s),  C. 
lateralis  (s),  C.  wollastoni  (?),  Cymatia  bonsdorffi  (s),  Corixid 
nymphs,  Notonecta  nymphs  (s).  (xi,  xii.40  ;  iv,  vi.41.) 
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An  interesting  feature  about  this  locus  was  the  waning 
dominance  of  C.  praeusta  (see  Section  IV)  during  late  1940  and 
1941  and  its  replacement  by  C.  scotti. 

Locus  2.  A  boggy  area  at  the  east  end,  probably  but  little 
changed  by  the  formation  of  the  tarn  from  the  original  bog, 
except  in  so  far  as  it  may  have  become  wetter. 

Vegetation:  Very  thick,  including  Sphagnum  (a),  ] uncus, 
Menyanthes  trifoliata,  Myosotis. 

Fauna:  Agabus  affinis  (c),  Hydroporus  spp.  (a),  Dytiscid 
larvae  (c),  Haliplus  sp.  (s),  Zygopterous  nymphs,  caddis  larvae, 
Cloeon  nymphs,  Nemoura  sp.  (nymphs),  Dixid  larvae,  Chironomid 
larvae  (c),  Tipulid  larvae,  snails  (c,  mainly  Limhaea  truncatula) , 
small  bivalves  (c).  (iv,  vi.41 .) 

Hemiptera  :  Corixa  castanea  (d),  C.  sahlbergi,  C.  linnei  (s), 
C.  semistriata  (s),  C.  scotti  (s),  C.  praeusta  (s),  Corixid  nymphs, 
N  otonecta  glauca  (s),  N otonecta  nymphs  (s).  (xii.40;  iv,  vi.41.) 

The  two  loci  of  this  tarn,  especially  when  taken  in  conjunction 
with  CR.12,  provide  a  good  illustration  of  how  the  Hemipterous 
fauna  may  vary  in  relative  numbers  of  each  species  in  different 
parts  of  a  water-body,  Corixa  praeusta  being  dominant  in  locus  1 , 
C.  castanea  in  locus  2  and  C.  venusta  in  CR.12. 

It  is  interesting  to  note  the  presence  of  C.  semistriata  in  CR.  1 1 , 
though  in  very  small  numbers  ;  Macan  mentions  the  co-existence 
of  this  species  with  Black-headed  Gulls  in  the  Lake  District ;  it  is 
doubtful  if  the  gulls  here  had  any  effect  upon  the  boggy  part  of 
the  tarn. 

CR.12.  Peat  cutting  near  Glasfryn.  A  small,  slowly  running 
stream  in  a  cutting  2-3  ft.  deep  and  2  ft.  across  ;  water  about 
2  in.  deep.  Flows  through  peaty,  boggy  ground  into  the  tarn 
CR.11.  Bottom  of  peaty  mud.  Practically  no  vegetation.  Alt. 
400  ft. 

Fauna :  Gammarus  (s),  stone-fly  nymphs  (s),  Dytiscid  larvae 
(s),  Gasterosteus  aculeatus .  (xi,  xii.40.) 

Hemiptera  :  Corixa  venusta  (d),  C.  scotti  (s),  Corixid  nymphs, 
(xi,  xii.40  ;  iii,  vi.41 .) 

CR.13.  Bog  pools  near  Glasfryn.  Two  or  three  small  pools, 
closed,  averaging  3-5  yds.  in  diameter,  depth  a  few  inches,  in 
boggy  ground  through  which  CR.12  flows.  Probably  strongly 
acid.  Alt.  400ft. 

Fauna:  Sphagnum  (a),  forming  a  soft  bottom  of  Sphagnum 
detritus  ;  Spirogyra  or  allied  form  in  two  pools. 

Fauna:  Agabus  bipustulatus,  Hydroporus  sp.  (c),  Dytiscid 
larvae,  H elophorus  sp.  (s),  Palmate  newts,  (xi.40.) 

Hemiptera:  Corixa  castanea  (d),  C.  nigrolineata.  (xi.40; 
iii. 40.) 
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CR.14.  Outlet  stream  from  CR.i  1 .  A  slow  stream,  below  the 
dam  at  opposite  end  of  tarn  from  inlet  stream  (CR.12),  not  so 
deeply  set  in  the  ground,  but  with  water  deeper  in  parts.  Water 
highly  coloured,  reddish,  rather  foul.  Bottom  of  peaty  mud  and 
detritus.  Probably  acid.  Alt.  just  under  400ft. 

Vegetation :  Thick,  consisting  largely  of  algae  and  Potamo- 
geton  sp. 

Fauna:  Agabus  bipustulatus ,  Hydroporus  sp.,  Dytiscid 
larvae,  newts,  (xii.40.) 

Hemiptera :  Corixa  scotti,  C.  distincta  (s),  C.  praeusta  (s), 
Notonecta  obliqua  (s).  (xii.40.) 

CR.151.  Pool  near  Glasfryn.  At  west  end  of  CR.n,  near 
CR.14.  Small  acid  detritus  pool  8x5,  12-18  in.  deep,  closed. 
Bottom  of  peaty  mud  and  detritus.  Alt.  400 ft. 

Vegetation :  Fairly  thick,  grass  (a),  ] uncus  (c). 

Fauna :  Gyrinus  substriatus ,  Haliplus  sp.,  Hydroporus  sp., 
Lestes  sponsa,  Sympetrum  danae,  Zygopterous  nymphs  (c), 
Cloeon  nymphs  (a),  caddis  larvae  (including  large  Limnophilid). 
(iv,  viii.41 .) 

Hemiptera :  Corixa  castanea  (d),  C.  semis  triata  (?  sd),  C. 
sahlbergi,  C.  nigrolineata,  C.  praeusta,  C.  distincta,  C.  scotti, 
C.  punctata,  N otonecta  obliqua,  Notonecta  nymphs,  Gerris  lacus- 
tris,  Gerris  nymphs,  (iv,  vi,  viii.41 .) 

This  was  the  only  habitat  except  CR.n  which  yielded  C. 
semistriata. 

CR.16.  Pool  beside  Glasfryn.  A  small,  artificial,  sunken 
detritus  pool,  2  ft.  across,  6-9  in.  deep,  at  east  end  of  Llyn  Glas¬ 
fryn.  Closed,  shaded  by  trees,  set  well  into  the  ground.  Bottom 
covered  with  dead  leaves.  Alt.  425  ft. 

Vegetation :  None. 

Fauna :  Asellus,  Laccophilus  minutus  (c),  Cercyon  sp.  (iii.41 .) 

Hemiptera  :  Velia  currens  (d),  Nepa  cinerea.  (iii,  viii.41 .)  V elia 
was  particularly  abundant  in  this  pool  in  August ;  it  favours  such 
shady  pools,  even  though  they  are  stagnant. 

CR.17.  Tarn  near  Glasfryn .  A  large,  probably  artificial  tarn,, 
300  x  200,  with  islands  in  the  middle ;  nearly  half  a  mile  W.S.W. 
of  Llyn  Glasfryn,  on  south  side  of  Llanarmon  road.  Probably  a 
good  deal  older  than  CR.n.  Probably  acid,  though  not  to  the 
same  extent  as  CR.11.  A  stream  enters  at  the  north  side.  Bottom 
of  peaty  mud  and  detritus,  quite  hard  in  parts,  gravelly  in  one  or 
two  areas. .  Alt.  400  ft. 

Vegetation  :  Similar  to  CR.n,  but  more  of  it,  and  a  Salix 
swamp  along  part  of  the  margin.  Ranunculus  aquatilis,  Calli- 
triche  (a),  Caltha  palustris  (s),  Equisetum  limosum,  Menyanthes 
trifoliata  (s),  Carex  spp.  (in  water),  C.  goodenovii  (on  banks), 
Scirpus  elongata  (on  banks). 
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Fauna:  Ilybius  ater,  I.  fuliginosus  (c),  Agabus  bipustulatus 
(c),  A.  nebulosus,  A.  sturmii,  Hydroporus  spp.  (abundant  in 
locus  4),  Sialis  lutaria  (adults  and  larvae),  Leptophlebia  sp. 
(nymph),  Zygopterous  nymphs,  caddis  larvae  (including  Phry- 
ganea  sp.),  Chironomid  larvae,  Asellus  (c),  Gammarus  (s),  Clado- 
cera  (c),  Hydracarina  (c),  leeches  (locus  4),  frog  (a)  and  newt 
tadpoles  ;  curlews  often  in  flocks  on  the  islands,  (xii.40  ;  iv,  vi.41). 

Locus  1.  A  Salix  swamp  on  the  north  side,  close  to  the  inlet 
stream. 

Hemiptera  :  Corixa  distincta,  C.  scotti,  C.  venusta  (s),  Corixid 
nymphs,  (xii.40.) 

Locus  2.  A  stretch  along  the  north  shore  with  shallow  water 
(6  in.  deep)  and  a  firm,  gently  shelving  bottom. 

Hemiptera :  Corixidae  abundant ;  Corixa  scotti  (d),  C.  dis¬ 
tincta  (sd),  Cymatia  bonsdorffi  (c),  Corixa  praeusta,  C.  striata  (s), 
C.  venusta  (s),  Corixid  nymphs  (including  C.  bonsdorffi ).  (xii.40.) 

Locus  3.  Patches  of  Ranunculus  aquatilis  in  1  ft.  of  water  on 
a  rather  gravelly  bottom  under  a  wall  along  south-east  margin. 

Hemiptera:  Cymatia  bonsdorffi  (d),  Corixa  distincta,  C.  scotti, 
C.  praeusta.  The  C.  bonsdorffi  far  outnumbered  the  other  species. 
(xii.40.) 

Locus  4.  A  stagnant,  blind  ditch  communicating  with  east 
corner  ;  a  dense  bed  of  Ranunculus  aquatilis  and  Carex  ;  Dytis- 
cidae  abundant. 

Hemiptera  :  Corixa  praeusta  (d),  C.  scotti  (sd),  C.  distincta  (c), 
Cymatia  bonsdorffi  (c),  Corixa  venusta,  Corixid  nymphs,  Noto¬ 
ne  eta  nymphs,  Velia  currens  (s),  Gerris  nymphs  (s).  (vi.41.) 

CR.18.  Pond  near  Brynhynnog.  A  silt  pond  one  mile  N.N. W. 
of  Pwllheli  in  field  by  track  leading  to  Brynhynnog  Farm  ;  35  x  30, 
very  shallow  one  end,  where  it  fades  out  into  a  marshy  area  in 
the  field  ;  elsewhere  6-9  in.  deep.  A  minute  stream  enters  one 
end,  and  at  the  other  it  seeps  into  the  field.  Probably  alkaline. 

%  Water  clear.  Bottom  of  bare  mud,  with  a  little  detritus  in  rushy 
parts.  Probably  used  as  a  drinking  pond.  Alt.  100 ft. 

Vegetation:  Typha  latifolia  (a)  round  two-thirds  of  the 
margin ;  Juncus  in  tufts. 

Fauna:  Hydroporus  palustris  (s),  mayfly  nymphs,  Zygop-. 
terous  nymph§,  larvae  of  Chironomus  (s),  and  of  Chaoborus  ; 
Asellus  (s),  Cladocera,  leeches,  tame  ducks,  (xii.40.) 

Hemiptera:  Corixa  lateralis  (d),  C.  nigrolineata,  C.  striata 
(in  Typha  beds),  Corixid  nymphs,  (xii.40.) 

CR.19.  Farmyard  pond  at  Morfa  Nevin.  A  detritus  pond  in 
a  farmyard  600  yds.  north  of  Morfa  Nevin — Nevin  road,  150  yds. 
from  the  sea;  40x35,  from  a  few  inches  to  1  ft.  deep;  almost 
dries  up  in  summer.  Stagnant;  bottom  stony  and  quite  hard 
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round  the  southern  margin  where  worked,  soft  and  boggy  on 
opposite  side.  Probably  used  as  drinking  place.  Alt.  150  ft. 

Vegetation:  Callitriche  (a),  Menyanthes  trifoliata  (c),  Typha 
latifolia,  J uncus,  Ranunculus  aquatilis,  Myriophyllum  spicatum, 
Myosotis  scorpioides. 

Fauna:  Hygrotus  inaequalis,  Copeldtus  agilis,  Colymbetes 
juscus,  Dytiscid  larvae  (c),  caddis  larvae,  Chironomus  larvae, 
Cladocera  (c),  Haemopsis  sanguisuga ,  frog  and  newt  tadpoles, 
palmate  and  smooth  newts,  ducks,  (xii.40  ;  vi.41.) 

Hemiptera :  Corixa  lateralis  (d),  C.  nigrolineata  (sd),  C.  punc¬ 
tata  (s),  C.  castanea  (s),  C.  germari  (s),  C.  praeusta  (s),  Corixid 
nymphs,  Notonecta  nymphs,  (xii.40  ;  vi.41.) 

Collections  were  all  made  from  dense  beds  of  Callitriche  and 
Myriophyllum  on  the  south  margin. 

CR.20.  Field  pond  at  Morfa  Nevin.  Detritus  pond  a  few 
yards  east  of  CR.19,  separated  from  it  by  a  wall ;  15  x  12,  up  to 
1  ft.  deep.  Stagnant ;  almost  dries  up  in  summer.  Boggy,  prob¬ 
ably  slightly  acid.  Alt.  150  ft. 

Vegetation:  Bottom  choked  with  grass  (a),  Juncus,  Alisma 
plantago-aquatica. 

Fauna:  Caddis  larvae  (c),  Culicid  larvae,  Dytiscid  larvae  (c), 
Cladocera,  Hydracarina  (c,  a  red  sp.),  small  snails  (c),  bivalves 
(a),  frog  tadpoles,  newts,  (xii.40;  vi.41.) 

Hemiptera.:  Corixa  castanea,  C.  lateralis,  C.  nigrolineata, 
C.  punctata  (all  scarce),  (xii.40.) 

CR.21.  Pond  near  Morfa  Nevin.  A  shallow  silt  pond,  20  x  15, 
3-4  in.  deep  round  sides ;  on  cliffs  near  coast,  north-west  of 
Edeyrn.  Water  still  and  clear.  Bottom  of  soft  mud.  Closed. 
Alt.  50  ft. 

Vegetation:  Plardly  any,  except  a  few  tufts  of  grass. 

Fauna  :  Gyrinus  caspius  (s),  G.  substriatus  (c),  Gyrinus  larvae, 
several  Dytiscid  and  Hydrophilid  beetles,  includin g  Agabus  nebu- 
losus  *  A.  bipustulatus .  (vi.41.) 

Hemiptera:  Corixa  lateralis  (d),  C.  nigrolineata,  Corixid 
nymphs  (mainly  C.  punctata ),  Notonecta  nymphs,  Nepa  cinerea, 
Gerris  thoracicus  (c),  G.  lacustris,  Velia  currens  (a  very  few 
nymphs),  (vi.41.)  An  unusual  habitat  for  V.  currens. 

CR.22.  Stream  near  Morfa  Nevin.  A  stream  or  small  river, 
8  ft.  wide  and  up  to  2  ft.  deep,  running  into  the  sea  at  Aber 
Geirch,  near  its  mouth.  Flowing  rather  slowly  at  this  point. 
Probably  alkaline.  Bottom  of  mud  and  vegetable  detritus.  Alt. 
very  little  above  sea-level. 

Vegetation :  A  considerable  amount,  mostly  Sparganium. 

Fauna  :  No  details  recorded. 

Hemiptera  :  Micronecta  poweri  (d,  abundant  in  parts),  (vi.41 .) 
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CR.23.  Afon  Rhyd-hir.  A  river  entering  the  sea  at  Pwllheli, 
flowing  from  the  west.  Stream  rapid  in  upper  stretches,  sluggish 
near  the  sea.  Probably  alkaline,  especially  in  the  lower  stretchers. 
Bottom  variable.  Alt.  up  to  50  ft.  at  the  places  worked. 

Locus  1.  Just  over  2  miles  W.N.W.  of  Pwllheli,,  on  south¬ 
west  side  of  main  Nevin-P'wllheli  road,  at  Pont  Bodvel.  8-10  in 
width,  depth  mostly  6-12  in.  ;  flowing  rapidly.  Bottom  of  stones 
and  gravel,  sandy  in  calmer  stretches..  Alt.  50ft. 

Vegetation  :  Very  little  except  moss  on  stones. 

Fauna:  Orectochilus  mllosus  (larvae),  Helmis  sp.  (larvae), 
stonefly  nymphs  ( Perla  carluhiana f  Perlodes  mortoni,  Isoperla 
grammatical  Protonemuru  sp.,  Leuctra  spp.),  mayfly  nymphs 
(Heptagenia,  Ecdyonurus ,  Baetis ),  caddis  larvae  ( Rhyacophila , 
Hydropsyche ),  Simulium  larvae,  Tipulid  larvae,  (i.41 .) 

Hemiptera  :  Saida  saltatoria  (s).  (iv.41 .) 

This  habitat  was  not  worked  very  extensively ;  if  it  had 
been,  it  would  probably  have  produced  a  fauna  similar  to  that 
of  CR.25,  locus  1,  which  it  much  resembled. 

Locus  2.  Estuary,  almost  in  Pwllheli,  \  mile  upstream  from 
the  mouth.  Slow-flowing,  slightly  tidal  (a  foot  or  more  of  mud 
being  exposed  at  low  tide).  12-15  wide,  mainly  shallow  (up  to 
6  or  Sin.  deep)  at  margins.  Bottom  of  soft,  yellowish  mud. 
Alt.  about  sea-level. 

Vegetation:  Sparganium  ramosum,  Mentha  aquatic  a,  Elodea 
canadensis ,  Alisma  plant ago-aquatica. 

Fauna:.  Gammarus,  Hydroporus  lepidus  (s),  Haliplus  sp. , 
small  snails,  (viii.41 .-) 

Hemiptera  :  Corixa  striata  (d),  C.  venusta  (sd),  C.  falleni, 
C.  fossarum  (s),  Corixid  nymphs,  Gerris  lacustris,  G.  thoracicus, 
Gerris  nymphs,  Hydrometra  stagnorum  (c),  Saida  saltatoria  (d). 
(viii.41.)  This  was  the  only  place  where  I  found  C.  fossarum 
in  CR. 

Locus  3.  Mouth  of  estuary,  in  Pwllheli,  on  west  side  of 
Embankment  Road.  A  wide  estuary,  ’water  slightly  tidal  and 
only  a  few  i riches  deep  at  the  margin.  Bottom  of  mud  and 
detritus. 

Vegetation  :  Scirpus  lacustris  (c),  Enteromorpha  (c),  grasses 
and  rushes. 

Fauna  :  .  No  observations  made. 

Hemiptera:  -Saida  saltatoria.  (viii.41.) 

CR.24.  Ditch  by  Afon  Rhyd-hir.  Small  transitory  ditch  run¬ 
ning  into  CR.23,  locus  1  ;  1-2 ft.  wide,  a  few  inches  deep.  Slowly 
flowing,  bottom  of  detritus,  dead  sticks,  and  rusty  deposits 
suggesting  iron  bacteria.  Alt.  50  ft. 

Vegetation  :  Equisetum  limosum,  Potentilla  palustris,  Juncus 
communis  f  Spiraea  ulmaria. 
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Fauna  :  Haliplus  lineatocoliis  (s),  Hygrotus  inaequalis ,  Hydro- 
porus  sp.,  Helodid  larvae,  nymphs  of  Nemourasp.,  Leptophlebia 
sp.,  and  Pyrrhosoma  nymphula ,  Culicid  larvae,  Asellus.  (iv.41.) 

Hemiptera  :  Corixa,  venusta  (d),  C,..  scotti  (s),  Velia  currens 
(d),  Gerris  lacustris,  G.  asper  (s),  Hydrometra  siagnorum. 
(iv.41.)  This  was  the  only  habitat  where  G.  asper  was  found. 

CR.25.  Afon  Erch.  A  river  flowing-  into  the  sea  at  Pwllheli 
from  the  east.  Width  varying  between  6  and  ,15  yards;  depth 
seldom  more  than  1  ft.  In  most  parts,  except  near  the  mouth,  it 
is  a  typical  example  of  a  rapid  river  of  hilly  country,  with  a 
bottom  of  boulders  and  gravel. 

Locus  1.  A  stretch  \  mile  north  of  Abererch,  opposite  Tyn- 
y-coed  farm.  Stream  rapid,  bottom  mainly  boulders  and  pebbles, 
with  finer  silt  here  and  there.  Alt.  100  ft. 

Vegetation  :  Very  little ;  a  little  submerged  moss  on  the 
larger  stones  ;  a  fair  amount  of  vegetation  on  the  banks,  includ¬ 
ing  Oenanthe  crocata  (a),  Geum  rivale. 

Fauna:  Orectochilus  villosus ,  Gyrinus  substriatus ,  Oreodytes 
rivalis  (a),  O.  septentrionalis ,  Deronectes  latus  (s),D.  depressus- 
elegans,  D.  duodecimpustulatus  (c),  Helmid  beetles  and  larvae 
(c)  ;  mayfly  nymphs,  including  Baetis  (a),  Ecdyonurus ,  Hepta- 
genia,  Paraleptophlebia  sp.,  Caenis  (c),  Ephemera  (s)  ;  Agrion 
■Virgo  (adults  and  nymphs),  Cordulegaster  boltonii  (adults  only)  ; 
caddis  larvae,  including  Hydropsyche  (c),  Rhyacophila,  Steno- 
phylax,  Agapetus  (a)  ;  abundance  of  stonefly  nymphs  and  adults, 
including  Perla  carlukiana,  Perlodes  mortoni,  Isoperla  gram- 
matica,  Chloroperla  torrentium ,  Amphinemura  cinerea,  Protone- 
mura  sp.,  Nemoura  sp.,  Leuctra  geniculata  and  other  spp.  ; 
Tabanid  and  Tipulid  larvae,  Melanocheila  larvae ;  Eiseniella 
tetrahedraf  Herpobdella  sp.  (c),  Glossiphonia  sp.,  Ancylastrum 
fluviatile,  Polycelis  cornuta,  Gasterosteus  aculeatus ,  trout  fry, 
Ammocoete  larvae  (a),  (iii-viii.41 .) 

Hemiptera :  Corixa  venusta  (s),  C.  scotti  (s),  Micronecta 
poweri  (s),  Hydrometra  stagnorum  (d),  Velia  currens,  Gerris 
lacustris,  Saida  scotica  (c),  S.  saltatoria  (s).  (iii-vi’ii.41 .) 

This  locus  was  worked  frequently  during  the  months  stated  ; 
Hemiptera  were  generally  scarce,  except  for  H.  stagnorum  at 
the  margins. 

Locus  2.  Part  of  locus  1  ;  a  small  backwater,  still  when  the 
stream  was  low  ;  bottom  stony  with  finer  silt  than  in  the  main 
stream;  alt.  100 ft.  No  vegetation;  fauna  much  the  same  as  in 
locus  1,  but  not  carefully  studied. 

Hemiptera  :  Corixa  venusta  (s).  (iii.41.) 

Locus  3.  Almost  identical  with  locus  2,  100  yards  down¬ 
stream  of  it ;  where  the  bank  had  been  somewhat  excavated,  and 
the  current,  though  appreciable,  was  far  slower  than  in  mid- 


1943] 


191 


stream  ;  bottom  of  fine  silt  and  detritus.  Alt.  iooft. 

Vegetation  :  None. 

Fauna  :  Orectochilus  villosus  larvae,  Oreodytes  rivalis  (c), 
Protonemura  nymphs. 

Hemiptera  :  Corixa  venusta  (s).  (hi. 41.) 

Locus  4.  A  stretch  just  north  of  Abererch  railway  station, 
where  a  road  passes  over  the  river.  More  sluggish,  8-10  yds. 
across,  depth  up  to  1  ft.  Bottom  of  whitish  sand  and  mud.  Alt. 
not  much  above  sea-level. 

Vegetation  :  Ranunculus  aquatilis  (form  peltatus  Schrank), 
Equisetum  limosum,  Sparganium  simplex t  Potamogeton  natans, 
Alisma  plantago-aquatica,  Callitriche,  slight  grass  overhang. 

Fauna :  Anodonta  (a),  Gyrinus  substriatus ,  Orectochilus 
villosus  (s),  Agabus  didymus,  Hydroporus  palustris  (c),  Hygrotus 
inaequalis,  Deronectes  depressus-elegans ,  Hydroporus  pictus, 
Laccophilus  minutus,  Dytiscid  larvae,  Haliplus  lineatocollis ,  H. 
fulvus  (s),  H.  flavicollis  (c),  Zygopterous’  nymphs.  Cloeon 
nymphs,  Simulium  larvae  (s),  Glossiphonia  heteroclita.  (iii, vi, 
vii.41 .) 

Hemiptera :  Corixa  falleni  (cd),  C.  striata  (cd),  Corixid 
nymphs,  Notonecta  nymphs  (s),  Gerris  thoracica,  G.  lacustris, 
Hydrometra  stagnorum  (c),  Saida  cincta  (s).  (iii,.v, vii,viii-4 1 .) 

Locus  51.  About  J  mile  downstream  of  locus  4,  just  below 
junction  of  two  tributaries  of  Afon  Erch,  where  a  ford  crosses 
the  river.  10-12  yds  across,  depth  up  to  1  ft.,  more  in  parts.  A 
fairly  sluggish  part  of  the  river,  with  bottom  of  mud,  with 
stones  in  one  spot  where  the  stream  was  more  rapid.  Alt.  very 
little  above  sea-level. 

Vegetation  :  Ranunculus  aquatilis  (c),  Sparganium,  ] uncus. 

Fauna  :  Deronectes  depressus-elegans ,  Gyrinus  substriatus, 
Haliplus  lineatocollis,  and  another  species,  Helmis  aenea  (c), 
L atelmis  volkmari,  Limnius  tuberculatus  (c),  Donacia  simplex 
(c,  on  Sparganium ),  Agrion  virgo,  mayfly  and  stonefly  nymphs, 
Chironomid  larvae,  Gammarus  (c),  Limnaeapereger  ( c).  (vii.41.) 

Hemiptera :  Corixa  falleni,  Corixid  nymphs  (probably  C. 
venusta ),  V elia  currens  nymphs  (c),  Gerris  lacustris.  (vii.41.) 

Locus  6.  A  ] uncus  bed  on  the  right  bank  of  the  estuary,  at 
east  end  of  Pwllheli.  River  tidal,  with  shallow  water  at  edge. 
Bottom  of  soft  mud,  with  occasional  large  stones.  Alt.  sea-level. 

Vegetation  :  ] uncus,  Enter omorpha. 

Fauna:  Gammarus  (a),  Helophorus  sp.,  Haliplus  sp.  (c). 
(v-41-) 

Hemiptera:  Corixa  striata,  Gerris  lacustris.  (v.41.) 

CR.26.  Brackish  pool  in  Pwllheli.  Beside  estuary  of  Afon 
Erch,  with  which  it  communicates  at  high  tide;  close  to  CR.25, 
locus  6 ;  70  x  25,  2-4  in.  deep  round  edge  at  low  tide  (a  few 
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inches  deeper  at  high  tide).  Water  slightly  salt  to  taste.  Bottom 
of  soft  mud,  with  scattered  stones.  Alt.  sea-level. 

Vegetation  :  Enteromorpha  (c),  Juncus,  grass  overhang. 

Fauna:  Haliplus  sp.,  Helophorus  spp.,  Chironomus  larvae, 
Gammarus  (a),  Corophium,  Mysis,  Hydrobia  jenkinsi  (c).  (v.41.) 

Hemiptera  :  Corixa  striata,  C.  venusta;  scarce,  (v.41.) 

CR. 27.  Brackish  pool  in  Pwllheli,  just  south  of  estuary  of 
Afon  Rhyd-hir,  in  the  angle  of  the  Cardiff  Road.  Open  water, 
15  x  10,  up  to  1  ft.  deep,  with  marshy  area  round  margin.  Water 
tasting  very  slightly  salt,  still.  Bottom  of  soft  mud  and  detritus, 
rather  peaty.  Alt.  about  sea-level. 

Vegetation  :  Ruppia  (a,  in  central  area  of  clear  water)  ; 
marginal  beds  of  Scirpus  maritimus  (a),  Scirpus  lacustris  (a,  a 
small  form),  T'riglochin  maritimum. 

Fauna  :  Hygrotus  impress opunctatus  (a),  H.  parallelogram 
mus  (s),  H.  inaequalis ,  Noterus  capricornis ,  Haliplus  sp.,  Gyrinus 
caspius  (s),  Gammarus,  Palaemonetes ,  Mysis.  (vii,viii.4i .) 

Hemiptera :  Corixa  stagnalis  (d),  C.  striata  (s),  Corixid 
nymphs  (of  C.  stagnalis) ,  N otonecta  nymphs  (s),  Hydrometra 
stagnorum  (c),  Gerris  lacustris ,  G .  thoracicus  ( s),  Gerris  nymphs, 
Saida  cincta  (cd)^.  saltatoria  (cd),  Saldid  nymphs.  (vii,viii.4i .) 
C.  stagnalis  was  very  abundant. 

CR.28.  Adjacent  to  CR. 27,  east  of  it;  larger  (35  x  15),  but 
shallower.  Water  still,  tasting  rather  strongly  of  salt.  Bottom 
of  soft  yellow  mud,  with  less  detritus.  Alt.  about  sea-level. 

Vegetation  much  as  in  CR.27,  with  a  small  variety  of  Scirpus 
maritimus  (with  solitary  spikelets,  but  presumably  of  this  species), 
Juncus  compressus  ;  Scirpus  lacustris  absent. 

Fauna  :  Fairly  plentiful  Crustacean  fauna  similar  to  that  in 
CR.7. 

Hemiptera  :  Corixa  stagnalis  (s).  This  species  was  much  less 
numerous  than  in  CR.27  ;  perhaps  it  prefers  less  salt  water  (but 
compare  A. 5,  which  was  strongly  salt). 

CR.29.  Ditch  beside  Afon  Erch.  About  1  mile  N.N.E.  of 
Abererch,  entering  the  Afon  Erch  from  its  left  bank.  3  ft.  wide, 
6  in.  deep.  Flow  very  sluggish  ;  recently  dug  out,  but  contains 
very  little  water.  Bottom  of  sand  or  muddy  silt,  with  a  little 
detritus,  soft.  Alt.  100  ft. 

Vegetation  :  None,  except  a  grass  overhang. 

Fauna:  Gyrinus  substriatus,  Haliplus  lineatocollis ,  Colym- 
betes  fuscus  (s),  Ilybius  fuliginosus  (s),  Helophorus  sp.  (c), 
caddis  larvae  (c),  Limnaea  spp.  (incl.  L.  pereger ),  Gasterosteus 
aculeatus  (c),  small  fish  (probably  trout  fry).  (iii,vi, vii.41 .) 

Hemiptera  :  Corixa  venusta  (d),  C.  scotti  (s),  C.  nigrolineata 
(s),  Corixid  nymphs,  Gerris  lacustris,  Gerris  nymphs,  Velia 
currens.  (iii,vi, vii.41 .) 
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CR.30.  Another  ditch  by  Afon  Erch,  near  and  parallel  to 
the  right  bank,  J  mile  downstream  from  CR.29.  Exposed  in  a 
meadow,  but  deeply  sunk  in  the  ground.  3-4  ft.  wide  (wider  at 
one  end),  depth  up  to  9-in.  Flow  very  sluggish,  hardly  percept¬ 
ible.  Bottom  of  mud  and  stones,  and  vegetable  detritus.  Alt. 
100  ft. 

Vegetation  :  Potamogeton  natans  (c),  Nasturtium,  officinale 
(c),  Ranunculus  flammida  (c),  Alisma  planta  go -aquatic  a,  Calli- 
triche  (s),  Myriophyllum  (c)  ;  on  banks,  Senecio  aquaticus, 
Potentilla  palustris,  grass  overhang. 

Fauna  :  Gyrinus  substriatus  (c),  Deronectes  depres sus-elegans 
(c),  D.  duodecimpustulatus  (s),  Agabus  didymus  (s),  Ilybius 
fuliginosus ,  Haliplus  spp.,  including  H.  fulvus  (s),  H.  flavicollis 
(s),  IPydroporus  lepidus,  Pyrrho  soma  nymphula  (c),  Cordule- 
gaster  boltonii  (1  nymph),  caddis  larvae  (c),  leeches  (c).  (v,vii, 
viii.41 .) 

Hemiptera:  Corixavenusta  (cd),  C.  striata  (cd),  C.  sahlbergi 
(s),  C.  punctata  (s),  Corixid  nymphs  (incl.  C.  striata),  Nepa 
cinerea,  Gerris  lacustris  (c),  Gerris  nymphs.  (v,vii, viii.41 .) 

CR.31.  Small  pool  by  Afon  Erch.  Between  Afon  Erch  and 
CR.30,  near  Abererch ;  a  small  sunken,  closed  detritus  pool, 
2x1,  and  only  1-2  in.  deep.  Overhung  by  hazfel  and  hawthorn 
saplings,  shaded  ;  stagnant.  Bottom  covered  with  detritus,  dead 
sticks  and  leaves.  Alt.  100 ft. 

Vegetation  :  Spiro gyra  or  allied  form  (c). 

Fauna  :  Hydroporus  pictus  (s),  Leptophlebia  nymphs  (s), 
Asellus  (c).  (v.41.) 

Hemiptera  :  Hydrometra  stagnorum  (c),  Velia  currens  (c), 
Gerris  lacustris.  (v, viii.41.)  Another  instance  of  V.  currens  on 
a  small  shaded,  closed  pook(see  also  CR.16). 

CR.32.  Stream  in  Abererch.  A  trickling,  roadside  spring 
running  into  the  Afon  Erch  from  the  left  bank.  Very  shallow; 
bottom  stony,  with  silt  in  parts.  Shaded  by  a  hedge  and,  in 
summer,  a  thick  growth  of  Oenanthe  crocata  and  other  plants. 
Alt.  50  ft. 

Hemiptera:  Velia  currens,  very  abundant.  They  were  most 
numerous  at  the  entrance  to  a  bridge  just  before  the  stream 
entered  the  Afon  Erch ;  this  is  usually  the  case  where  streams 
run  under  bridges  and  bears  out  the  theory  that  shade  is  an 
important  ecological  factor  for  this  species.  A  careful  search  did 
not  reveal  a  single  winged  specimen,  (v,  viii.41.) 

CR.33.  Ditch  near  Efail  Newydd.  A  small  running  ditch  at 
the  side  of  a  field  between  Efail  Newydd  and  Penrhos.  Shaded 
by  a  hedge.  Bottom  of  sand  and  mud  ;  current  fairly  fast.  No 
•detailed  observations  made.  Alt.  50  ft. 
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Hemiptera :  Velia  currens  (d),  very  abundant;  Gerris  lacus- 
tris  (s).  (v.41.) 

CR.34.  Another  ditch  near  Efail  Newydd,  between  it  and 
Llannor  ;  2-3  ft.  wide,  2-3  in.  deep,  at  side  of  field.  Current  rather 
slow;  bottom  of  soft  mud.  Fairly  well  exposed  to  sunlight. 
Alt.  50  ft. 

Vegetation :  Grass,  dark  green  filamentous  algae,  both 
sparse. 

Fauna:  Sialis  lutaria  (c,  adults),  Ostracoda  (s),  Polycelis 
nigra  (c),  Limnaea  pereger,  sticklebacks,  Agabus  paludosus  (s). 
(vi.41.) 

Hemiptera:  Gerris  lacustris  (c),  Hydrometra  stagnorum, 
Velia  currens  (c),  Corixa  venusta.  (vi.41.) 

CR.35.  Muddy  pool  near  Abererch.  About  one  and  a  quarter 
miles  E.N.E.  of  Abererch,  a  muddy  expansion  of  a  small  stream  ; 
3x3,  2-3  in.  deep.  Water  hardly  flowing.  Bottom  of  soft  mud. 
Alt.  200  ft. 

Vegetation:  None  but  a  very  little  submerged  grass. 

Fauna:  Agabus  didymus,  Deronectes  duodecimpustulatus , 
Deronectes  larvae,  Helophorus  spp.  (a),  Chironomus  larvae. 
(vii.41.)  .  ♦ 

Hemiptera:  Corixa  nigrolineata,  Corixid  nymphs,  Velia  cur¬ 
rens  nymphs,  Gerris  nymphs,  Saldid  nymphs  (c,  probably  5. 
saltatoria).  (vii,  viii.41 .) 

CR.36.  Stream  near  Llanarmon.  Stream  passing  under  main 
road  near  crossroads  half  a  mile  south-west  of  Llanarmon  ;  3  ft. 
wide,  6  in.  deep.  Current  rather  slow.  Bottom  of  gravel  and 
silt.  Alt.  150ft. 

Vegetation:  / uncus  communis  and  ferns  on  bank,  overhang¬ 
ing  into  water. 

Fauna:  Agrion  virgo  (nymphs),  Leuctra  geniculata  (adult), 
Gammarus.  (viii.41.) 

Hemiptera:  Velia  curre?is,  Gerris  nymphs,  Hydrometra  stag- 
norum.  (viii.41.) 

CR.37.  Hendre  pond,  half  a  mile  east  of  Abererch,  near 
Hendre  Farm.  An  artificial  detritus  pond  formed  by  damming  a 
small  stream  up  with  a  stone  dam  ;  40  x  40,  very  shallow  at  the 
inlet  end,  18  in.  deep  at  side  of  dam  (shallower  in  summer).  Over¬ 
shadowed  by  trees  and  the  bottom,  which  is  of  mud,  largely 
covered  by  their  fallen  leaves  and  detritus.  Stagnant  conditions 
over  most  of  the  pond.  Alt.  50ft. 

Vegetation  :  Myriophyllum  (c)  and  Callitriche  (c)  at  deep  end  ; 
none  at  shallow  end. 

Fauna:  Gyrinus  substriatus  (c),  Haliplus  flavicollis  (s)  and 
other  species,  Cloeon  nymphs  (a),  Zygopterous  nymphs,  Chiro - 
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nonius  larvae  (c),  Cladocera  (c),  Asellus  (a),  Gammarus  (chiefly 
in  inlet  stream),  Turbellaria  (c),  HycLvobia  jenkinsi.  (iv,viii.4i .). 
I  was  told  that  the  pond  once  contained  goldfish. 

Hemiptera :  Corixa  praeusta  (d,  iv.41),  C.  punctata .  Corixid 
nymphs,  N otonecta  viridis  (d,  viii.41),  N.  giauca  (c),  N.  macu- 
lata  (s),  N otonecta  nymphs,  Gerris  lacustris  (d),  Gerris  nymphs, 
(iv,  viii.41 .)  N.  viridis  was  very  abundant  in  August;  this  is 
curious,  as  it  was  the  only  habitat  in  North  Wales  in  which  either 
this  species  or  maculata  were  taken  ;  of  the  latter  only  three  were 
caught,  all  in  one  working  of  the  net.  Only  the  deep  end  of  the 
pond,  by  the  dam,  was  worked  thoroughly,  the  other  end  being 
unproductive. 

CR.38.  Pond  near  Pwllheli.  A  small  field  detritus  pond,  8x8 
and  only  a  few  inches  deep,  by  road  near  Bryncryn  Farm,  half  a 
mile  north  of  Pwllheli.  Stagnant,  probably  fouled  by  cattle,  with 
scum  on  the  top  but  clear  water  beneath.  Bottom  of  soft  mud. 
Alt.  200  ft. 

Vegetation:  Ranunculus  lenormandi  (c),  Callitriche  (c), 
Spiro  gyra  (c). 

Fauna:  Chironomus  (c,  larvae  and  eggs),  Podura  (s),  Ostra- 
coda  (c),  newt  tadpoles  (s).  (vi.41.) 

Hemiptera :  Corixa  nigrolineata,  Corixid  nymphs,  Gerris 
lacustris  (c),  G.  thoracicus,  N otonecta  nymphs  (s).  (vi.41.)  It 
was  curious  that  though  on  May  20th,  when  no  collection  was 
made,  Corixidae  had  been  abundant,  they  were  scarce  on  June 
1st.  The  explanation  may  be  that  a  thick  surface  scum,  absent 
on  May  30th,  had  appeared  by  June  1st,  obscuring  the  water  and 
causing  the  bugs  to  migrate ;  the  surface  dwellers  were  not 
affected.  It  may  often  be  noticed  that  sudden  thick  growth  of 
vegetation  in  a  water  body  is  followed  by  disappearance  of  the 
bugs,  even  though  abundant  before ;  this  may  be  a  common 
cause  of  migration. 

CR.39.  Pond  near  Pwllheli.  A  shallow  silt  pond  at  north¬ 
west  corner  of  Yoke  House,  a  mile  and  a  half  N.N.E.  of  Pwllheli. 
Normal  size  50  x  25  ;  when  examined  it  had  shrunk  to  about 
14  x  5,  and  was  not  more  than  about  2  in.  deep  anywhere.  Stag¬ 
nant,  water  very  cloudy.  Probably  used  as  a  drinking  place  when 
containing  more  water.  Closed.  Bottom  of  soft  mud.  Alt.  150  ft. 

Vegetation:  None,  except  microscopic  plants  colouring  the 
water  green. 

Fauna:  Hygrotus  confluens  (a),  H.  inaequalis,  Agabus  nebu- 
losus,  Chironomid  larvae  and  eggs  (a),  (viii.41.) 

Hemiptera:  Corixa  lateralis  (d),  C.  punctata  (c),  C.  concinna 
(s),  Corixid  nymphs  and  eggs,  probably  of  C.  lateralis  (a),  Gerris 
thoracica.  (viii.41.)  C.  lateralis  was  present  in  swarms,  the  high 
concentration  due  partly  perhaps  to  recent  shrinkage  in  the  pond. 
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CR.40.  Iron  trough.  In  farmyard  at  Yoke  House,  near 
CR.39.  A  circular  trough  2ft.  6in.  in  diameter  with  18  in.  depth 
of  water.  Water  stagnant,  rusty,  did  not  appear  to  have  been 
changed  recently,  and  must  have  contained  a  considerable 
amount  of  iron.  Bottom  of  rusty  detritus.  Alt.  150  ft. 

Vegetation:  None,  except  perhaps  microscopic  plants  giving 
the  water  a  slightly  green  tint. 

Fauna:  Hydroporus  sp.  (adult  and  larvae),  (viii.41.) 

Hemiptera :  Corixa  nigrolineata  (d),  C.  lateralis  (s),  Corixid 
nymphs,  (viii.41.)  Corixids  were  not  common,  but  it  was  sur¬ 
prising  to  find  them  breeding  in  such  a  habitat. 

CR.41.  Pond  near  Chwilog.  About  half  a  mile  west  of  Chwi- 
log  (near  Llanystumdwy) ;  30  x  5,  depth  up  to  12  in.,  mainly 
shallower.  A  typical  farm  pond,  but  with  water  running  through 
it,  though  stagnant  conditions  obtained  in  most  of  it.  Bottom  of 
soft  mud,  gravelly  near  inlet.  Fouled  by  cattle,  but  the  running 
water  probably  largely  removed  the  fouling.  Alt.  100  ft. 

Vegetation:  Alisma  plant  ago -aquatic  a  (c),  Juncus  articu- 
lat'us  (c). 

Fauna:  Gyrinus  substriatus ,  Haliplus  lineatocollis,  Ilybius 
fuliginosus,  Oreodytes  rivalis  (c),  Deronectes  depressus-elegans 
(c),  the  last  two  near  inlet ;  Chironomus  larvae  (c).  (viii.41.) 

Plemiptera :  Corixa  nigrolineata  (d),  C.  venusta  (c),  C.  punc¬ 
tata ,  Corixid  nymphs,  Micronecta  poweri,  Notonecta  glauca, 
Gerris  thoracica ,  G.  lacustris  (dj,  Gerris  nymphs,  Velia  currens 
(s).  (viii.41.)  C.  venusta  and  G.  lacustris  were  commonest  near 
the  inlet,  where  the  current  was  appreciable  (G.  lacustris  being 
very  abundant),  while.  G.  nigrolineata  and  G.  thoracica  pre¬ 
dominated  in  the  more  stagnant  parts. 

CR.42.  Stream  near  Hendre.  A  trickling  stream,  1  ft.  across 
and  about  1  in.  deep,  beside  a  woodland  path  near  Hendre, 
Abererch.  Practically  dried  up  and  with  negligible  flow  of  water 
when  examined.  Alt.  125  ft. 

Fauna:  Agabus  guttatus  (a),  Tipulid  larvae,  Glossiphonia. 
(viii.41 .) 

Hemiptera  :  Velia  currens.  (viii.41.) 

CR.43.  Dried-up  ditch.  A  sunken  ditch-bed  under  a  hedge- 
bank  half  a  mile  north-east  of  Tyn-y-coed,  Abererch,  2-3  ft.  wide. 
Damp  mud  was  all  that  remained  when  examined.  Alt.  125  ft. 

Vegetation  :  Grass. 

Fauna:  Elaphrus  cupreus,  B embidion  sp.,  Tipulid  larvae. 
(viii.41.) 

Hemiptera:  Saida  saltatoria  (adults  and  nymphs),  (viii.41.) 

CR.44.  Ditch  at  Tyn-y-coed.  In  a  similar  situation  to  CR.43, 
beside  Tyn-y-coed  Farm,  but  containing  water  to  a  depth  of  1  in. 
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Running-  slowly  but  stagnant  in  parts.  Bottom  of  soft  mud  and 
detritus.  Alt.  125  ft. 

Vegetation:  Polygonum  amphibium  (c),  Juncus  communis, 
grass. 

Fauna:  Bembidion  sp.,  Chironomus  larvae  and  pupae  (a), 
Culicid  larvae,  Psychodidae,  Tiibifex  or  allied  worm,  forming 
red  patches  on  the  bottom  (a),  (viii.41.) 

Hemiptera  :  Saida  saltatoria,  Hydrometra  stagnorum  (adults 
and  nymphs  of  both  species),  (viii.41.)  Hydrometra  was  rather 
surprising,  since  this  ditch  no  doubt  dries  up  in  a  dry  year. 

CR.45.  Brackish  pool  near  Caernarvon.  On  the  coast  five 
and  a  half  miles  south-west  of  Caernarvon,  separated  from  the 
sea  by  a  bank  of  pebbles;  100  x  50,  depth  up  to  12  in.,  very 
shallow  at  margin.  Water  tasting  slightly  of  salt,  though  an 
adjacent  pool,  for  some  peculiar  reason,  did  not.  A  stream  con¬ 
nected  with  it,  but  the  water  did  not  appear  to  be  in  motion. 
Bottom  mainly  of  firm  mud.  Alt.  sea-level  or  a  few  feet  above. 

Vegetation:  Triglochin  palustre  (c),  Ranunculus  sceleratus 
(s),  green  algae  (c),  grass  at  edge ;  very  little  on  the  whole. 

Fauna:  Hydrophilid  beetles  (a),  various  Diptera  and  their 
larvae  and  pupae  (a),  including  Tipulidae,  Dolichopodidae,  Syr- 
phidae,  Ephydridae ;  small  snails  (c).  (viii.41.) 

Hemiptera:  Saida  saltatoria  (adults  and  nymphs),  (viii.41.) 
Corixa  stagnalis  might  have  been  expected  to  appear,  but 
none  did. 

CR.46.  Lake  near  Llanystumdwy,  one  mile  E.N.E.  of  Llanys- 
tumdwy,  the  lower  of  two  lakes  on  the  estate  of  Mr.  Graves  : 
200  x  200,  with  shallow  sides  passing  into  boggy  marginal  land. 
Almost  undoubtedly  acid,  judging  by  the  flora.  An  artificial  lake 
made  some  forty-five  years  before  by  constructing  a  dam.  Sur¬ 
rounded  by  trees  and  shrubs.  Bottom  of  mud  and  peaty  detritus, 
dead  rushes,  etc.  Contained  abundant  trout.  Alt.  225  ft. 

Locus  1.  A  swampy  stretch  on  the  north  margin. 

Vegetation:  Juncus  ariicidatus  (a),  /.  communis  (s),  Men- 
yanthes  trifoliata  (a),  Hypericum  elodes,  Potentilla  palustris  (c), 
Carex  vesicaria,  Scirpus  lacustris  (s),  Hydrocotyle  vulgaris  (c), 
Sphagnum,  grass,  alder  and  sallow  saplings  on  the  banks. 

Fauna:  Hygrotus  inaequalis,  Ilybius  fuliginosus,  Agabu . 
sturmii,  Sympetrum  striolatum,  Zygopterous  nymphs  (including 
Pyrrhosoma  nymphida) ,  Lestes  sponsa,  nymphs  of  Nemoura  sp. 
(probably  N .  variegata),  Culicid  larvae  (s),  Chironomus  larvae 
(s).  (iv,  viii.41.) 

Flemiptera  :  Corixa  linnei  (d,  viii.41),  C.  scotti  (d,  iv.41), 
C.  sahlbergi,  C.  castanea  (s),  Corixa  praeusta,  Cymatia  bons- 
dorfji  (s),  Corixid  nymphs,  Notonecta  glauca,  Notonecta  nymphs, 
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Nepa  cinerea,  Micro  velia  reticulata  (d),  Gerris  odontogaster , 
Gerris  nymphs,  Hydrometra  stagnorum  (c),  Saida  cincta  (sd). 
(iv,  viii.41.)  C.  scotti  was  dominant  in  a  small  collection  in  April 
but  C.  linneai  was  decidedly  dominant  in  August,  when  a  thick 
growth  of  Menyanthes  had  appeared.  The  habitat  seemed  favour¬ 
able  for  Hebrus,  but  this  was  replaced  by  Microvelia  (see  also 
CR.10,  locus  3). 

Locus  2.  An  inlet  stream  entering  a-t  the  east  end.  No  per¬ 
ceptible  flow  when  examined.  Length  25  yds.,  width  2  ft.  6  in., 
depth  6  in.  Bottom  of  mud  and  detritus. 

Vegetation  :  A  thick  overhang  of  / uncus  articulatus  (a),  Men¬ 
yanthes  trifoliata,  Mentha. 

Fauna:  Ilybius  fuliginosus,  snails  ( Planorbis  and  Limnaea), 
newt  tadpoles  (s).  (viii.41.) 

Hemiptera :  Notonecta  glauca  (d),  N.  obliqua  (s),  Notonecta 
nymphs  (c),  Corix a  punctata  (s),  C.  distincta ,  C.  praeusta,  C.  sahl- 
bergi  (s),  C.  scotti  (s),  Cym.at.ia  bonsdorfji  (s),  Corixid  nymphs, 
Gerris  odontogaster  (s),  Gerris  nymphs,  (viii.41.)  N.  glauca  was 
very  abundant,  chiefly  in  the  vegetation  hanging  into  the  water. 

CR.47.  Lake  near  Llanystumdwy.  An  artificial  lake  150  yds. 
east  of  CR.46;  150  x  100,  with  shallow  sides  except  along  the 
west  margin,  where  it  is  held  up  by  a  stone  dam  and  is  several 
feet  deep.  Made  by  construction  of  the  dam  twenty-five  years 
before  (about  1916).  Probably  acid.  Drained  by  a  small  stream 
flowing  into  CR.42.  Alt.  240  ft. 

Locus  1.  By  boathouse  at  north  end  of  dam.  Shallow  (up  to 
12  in.).  Bottom  peaty  and  slightly  gravelly. 

Vegetation  :  Very  scanty  ;  Myriophyllum,  Nitella,  grass. 

Fauna:  Haliplus  fulvus  (c),  H.  confinis  (s),  Hydroporus  lepi- 
dus  (s),  Ischnura  elegans  (nymphs),  Chironomus  larvae  (s),  Lim- 
naea  pereger  (s),  Turbe%ria  (a)  —  a  small  dark  species  very 
abundant  in  one  patch  which  was  covered  with  slime  from  their 
bodies  and  devoid  of  Hemiptera.  (iv.41.) 

Hemiptera:  Corixa  distincta  (d),  C.  praeusta  (s),  Cymatia 
bonsdorffi  (s).  (iv.41.) 

Locus  2.  An  area  near  locus  1,  a  little  further  from  the  shore, 
12  in.  deep.  Bottom  firm,  more  weedy. 

Vegetation:  As  in  locus  1,  but  with  the  bottom  mostly 
covered  with  grass. 

Fauna :  Haliplus  fulvus  (s),  Dytiscid  larvae  (s),  Cloeon 
nymphs  (s),  Limnaea  pereger ,  Turbellaria  (a),  (iv.41.) 

Hemiptera  :  Corixa  distincta  (d),  Cymatia  bondsdorffi  (sd), 
Corixa  scotti,  C.  praeusta,  C.  lateralis  (s),  Gerris  odontogaster 
(s).  (iv, viii.41 .)  In  August  the  water  level  had  sunk,  locus  1 
was  non-existent,  and  locus  2  was  much  shallower ;  it  was 
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curious  that  no  bonsdorffi  were  found,  though  it  had  been  abund¬ 
ant  in  April  and  might  have  been  expected  to  breed  ;  C.  distincta, 
however,  was  still  common.  It  would  be  Interesting  to  know 
how  a  normally  brachypterous  species,  like  bonsdorffi  could 
suddenly  disappear  between  April  and  August  for  no  apparent 
reason. 

Locus  3.  A  stretch  along  the  north-east  margin,  east  of 
loci  1  and  2.  Bottom  of  fairly  firm  mud. 

Vegetation  :  Alisma  plant  ago -aquatic  a  (a),  Sparganium 
ramosum  (c)  ;  a  very  thick  growth. 

Hemiptera :  Notonecta  obliqua  (c),  N>.  glauca,  Notonecta 
nymphs,  Corixa  sc.otti  (s),  C.  distincta.  (viii.41 .)  The  replace¬ 
ment  of  Corixids  by  Notonecta  in  a  more  weedy  habitat,  only  a 
very  short  distance  away,  is  interesting.  The  stone  dam  seemed 
to  provide  an  ideal  habitat  for  Notonecta  maculata,  but  there 
were  no  Hemiptera  at  all  in  its  neighbourhood. 

CR.48.  Pond  in  Afon  Horon.  A  swelling  in  the  Afon  Horon, 
60x50,  depth  from  3-4  in,  round  margin  to  about  12  in.  in  the 
middle.  Stagnant  conditions  prevailed  and  the  habitat  resembled 
a  silt  pond,  though  water  trickled  slowly  in  at  one  end  and  out 
at  the  other.  Probably  alkaline.  Bottom  of  soft  yellow  mud. 
Alt.  225  ft. 

Locus  1.  The  main  part  of  the  pond. 

Vegetation  :  Sparganium  ramosum  (a),  Equisetum  limosum 
(a),  Callitriche  (c),  Nitella  (c),  filamentous  algae  (c),  Scirpus 
palustris  (c),  Alisma  plantago-aq uatica  (c),  Ranunculus  aquatilis 
(s).  Fairly  thickly  vegetated. 

Fauna  :  Hydroporus  palustris  (a),  Donacia  simplex  (c,  on 
Sparganium ),  Deronectes  larvae  (c),  Sialis  lutaria  adults  (c), 
Sialis  fuliginosa  (s),  Agrion  virgo  adults  (c),  caddis  larvae,  small 
snails,  frog  tapdoles  (c).  (vi.41.) 

Hemiptera:  Micronecta  poweri  (d),  Corixa  venusta,  C.  nigro- 
lineata  (s),  C.  falleni  (s),  Corixid  nymphs,  (vi.41.) 

Locus  2.  Just  below  the  outlet ;  running  water  with  a  stony 
bottom  and  no  vegetation. 

Fauna  :  Deronectes  depressus-elegans  (c),  D.  duodecimpustu- 
latus  (s),  Oreodytes  rivalis,  Haliplus  lineatocollis  (c).  (vi.41.) 

Hemiptera:  Velia  currens  (nymphs),  Corixid  nymphs  (s). 
(vi.41.) 

CR.49.  Pond  in  Afon  Horon.  Another  swelling  in  the  stream 
1  mile  downstream  of  CR.48.  105  x  25,  depth  up  to  6  in.  or  8  in. 
where  examined.  More  or  less  stagnant  conditions  prevailed, 
though  perhaps  not  so  stagnant  as  in  CR.48  ;  there  was  a  flow 
of  water  through  it.  Almost  certainly  alkaline.  Bottom  of  mud, 
mostly  soft  and  yellow,  with  a  few  leaves  from  trees  which 
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surround  the  pond  on  all  sides  except  just  where  the  collection 
was  made.  Alt.  200  ft. 

Vegetation:  J uncus  communis  (c),  Scirpus  palustris  (c),  Alisma 
plantago-aquatica  (c),  Spiro  gyra  or  allied  form  (in  patches), 
Lycopus  europaeus . 

Fauna  :  Hydroporus  pictus  (c),  Ilybius  fuliginosus ,  Prasocuris 
phellcmdrii  (on  emergent  plants),  Cloeon  nymphs  (a),  Ischnura 
elegans  adults  (a),  Enallagma  cyathigerum  adults,  Chironomid 
larvae,  Asellus  (s),  Cladocera  (c),  Ostracoda  (s),  Hydracarina 
(a,  several  spp.),  small  snails,  including  Planorbis  (s),  frog  tad¬ 
poles.  (v.41.) 

Hemiptera  :  Plea  minutissima  (cd),  Co.rixa  jalleni  (cd),  C. 
scotti  (c),  C.  Striata  (s),  Micronecta  poweri  (s),  Corixid  nymphs 
(c),  Notonecta  nymphs,  Gerris  lacustris,  Gerris  nymphs,  (vi.41.) 
M.  poweri  was  commoner  in  running  water  at  the  inlet  end,  to 
the  exclusion  of  other  species. 

CR.50.  Boggy  pool  near  Moel-y-Penmaen.  1  mile  north-east 
of  Bodfean,  at  foot  of  north-east  slope  of  Moel-y-Penmaen.  An 
acid  pool  running  into  bog  at  the  margins.  200  X  50  ;  depth  un¬ 
known  ;  only  the  margin  was  worked  owing  to  the  boggy  nature. 
Stagnant,  thickly  vegetated,  a  canopy  of  water-lily  leaves  cover¬ 
ing  nearly  all  the  water  surface  that  was  free  from  emergent 
plants.'  Bottom  of  peaty  detritus.  Alt.  300  ft. 

Vegetation:  A  wealth  of  plants  at  the  margin ,  including 
Car  ex  limosa  (c),  C.  vesicaria  (a,  forming  tufts  in  the  centre  of 
the  pool  also),  C.  goodenovii ,  J  uncus  articulatus  (a),  /.  communis 
(c),  Eriop'horum  angustifolium  (c),  E.  vaginatum,  Scutellaria 
minor ,  Menyanthes  trifoliat a.  (a),  Potentilla  palustris  (a),  Rhin- 
anthus  crista-galli  (c),  Sphagnum  (c),  Poly  trichum  (c),  Lycopus 
europeus,  Ranunculus  flammula  (c),  Hypericum  elodes  (a), 
Hydrocotyle  vulgaris  (a),  Drosera  rotundifolia  ;  centre  of  pool 
covered  with  Nymphaea  alba  (a)  and  Potamogeton  natans. 

Fauna  :  Ilybius  aenescens,  Noterus  capricornis  (s),  Agabus 
affinis ,  Donacia  crassipes  (s),  numerous  Hydrophilidae,  Lestes 
sponsa  (a),  Pyrrho  soma  nymphula  (c),  Palaeobasis  tenella, 
Ischnura  elegans  (c),  Coenagrion  pulchellum  (a),  Enallagma 
cyathigerum,  Sympetrum  danae  (c),  S.  striolatum  (s),  ClOeon 
nymphs  (s),  Chironomid  larvae,  Cladocera  (c,  large  sp.),  Plan¬ 
orbis ,  small  bivalves  (c).  (vii,viii-4i .) 

Hemiptera.:  Corixa  linnei  (c),  C.  punctata,  C.  dentipes,  C. 
distincta,  C.  scotti,  C .  praeusta  (s),  C .  castanea,  Corixid  nymphs 
(including  C.  dentipes ),  Nepa  cinerea  (c),  Plea  minutissima  (s), 
N otonecta  glauca  (c),  Notonecta  nymphs,  Hebrus  pusillus  (d), 
H.  ruficeps,  Saida  cincta  (s),  5.  oculata  (s).  (vii, viii .4 1 .)  An 
extremely  productive  habitat,  with  three  species  of  Hemiptera 
not  found  elsewhere  in  the  county — C.  dentipes,  H.  pusillus  and 
S.  oculata. 
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CR.51.  Inlet  of  the  sea  near  Bangor  ;  just  east  of  estuary  of 
river  Ogwen.  A  branched  inlet  surrounded  by  trees.  Water  salt, 
tidal.  Bottom,  of  soft  brown  mud. 

Vegetation  :  Rushes  and  reeds  above  high  tide  mark. 

Fauna  :  Various  marine  Crustacea  and  Annelids  in  the  mud. 
(viii.41.) 

Hemiptera  :  Saida  saltdtoria  (on  inter-tidal  mud),  (viii.41.) 

CR.52.  Pool  by  Afon  Glaslyn.  2-3  miles  south  of  Beddgelert, 
between  the  Portmadoc  road  and  the  Afon  Glaslyn.  20x6,  up 
to  2  ft.  deep  in  the  centre,  with  shallow  sides.  A  closed  detritus 
pond  with  very  clear  water.  Probably  alkaline.  Alt.  very  little 
above  sea-level. 

.  Vegetation  :  Arundo  phragmites ,  Equisetum  (c),  Callitriche , 
Sparganium  natans,  grass. 

Fauna  :  Agabus  bipustulatus ,  Hydroporus  lepidus,  H .  palus- 
tris  (a),  H.  pictus  and  other  Hydroporus  spp.,  Pyrrhosoma 
nymphula  (nymphs),  Leptophlebia  (nymphs),  Nemoura  (nymphs), 
caddis  larvae,  (iv.41.) 

Hemiptera  :  Notonecta  obliqua,  Corixa  striata,  C .  castanea  ; 
all  represented  by  one  specimen  each,  (iv.41.) 

CR.53.  Stream  and  pool  on  ‘  the  Rivals,’  f  mile  north-west 
of  Llanaelhaiarn,  near  the  foot  of  the  north  slope  of  the  smaller 
‘  Rival.’  5x5,  12  in.  deep,  stream  leading  into  it  2-3  ft.  across 
and  3  in.  deep.  Water  trickling,  pe>ol  fairly  still,  with  clear  water. 
Bottom  of  boulders  in  stream,  mud  and  detritus  in  pool.  Prob¬ 
ably  acid.  Alt.  500  ft. 

Vegetation  :  Sphagnum,  Potamo geton  natans  ;  very  little  in 
pool. 

Fauna:  Agabus  paludosus  (s),  Dytiscid  larvae  (c),  Helmis 
aenea  (c),  Cordulegasterboltonii  (nymphs),  Zygopterous  nymphs 
(s),  mayfly  nymphs  (s),  stonefly  nymphs,  including  Nemoura  (c), 
caddis  larvae  (c),  Chironomid  larvae  (a),  Gammarus  ( s).  (viii.41.) 

Hemiptera:  Velia  currens  (d),  Gerris  sp.  (viii.41.)  Only  a 
very  brief  search  was  carried  out. 

CR.54.  Llyn  cwm  Ystradlyn,  3^  miles  north  of  Portmadoc, 
at  foot  of  southern  slopes  of  Moel  Hebog.  800  x  400,  depth  vari¬ 
able.  Probably  acid.  Alt.  642  ft. 

Locus  1.  A  calm  bay  on  the  north-west  side.;  with  soft, 
peaty  bottom,  nearly  coincident  with  a  bed  of  Equisetum  limosum .. 

Vegetation  :  Equisetum  limosum  (a),  Sphagnum  (a),  Ranun¬ 
culus  flammula,  Arundo  phragmites  (s),  grass. 

Fauna  :  Enallagma  cyathigerum  nymphs  (s),  Pyrrhosoma 
nymphula  nymphs  (s),  Paraleptophlebia  nymphs  (a),  toad  spawn. 
(vi.41.) 

Hemiptera  :  Corixa  scotti  (d).  (v.41.) 


202 


[December, 


Locus  2.  Part  of  shore  adjacent  to  locus  i,  north-east  of  it. 
More  exposed,  with  wave  action ;  firm  bottom,  with  exposed 
rocks. 

Vegetation  :  Grassy  plants  (c),  moss  on  many  of  the  stones, 
Ranunculus  flamrmda. 

Fauna  :  Hydroporus  palustris  (s),  Paraleptophlebia  nymphs, 
leeches  (s).  (v.41.) 

Hemiptera  :  Micronecta  poweri  (1  nymph),  (v.41.) 

CR.55.  Llyn  Dinas.  A  large  lake,  J  mile  long  and  300-400 
yards  wicfe,  with  shallow  margins,  3  miles  south  of  Snowdon, 
on  the  Beddgelert-Capel  Curig  road.  The  Afon  Glaslyn  flows 
through  it.  Probably  not  acid.  Examined  only  at  the  north-west 
corner,  in  a  sheltered  area  just  west  of  the  delta  formed  where 
the  river  enters.  Bottom  stony,  with  a  little  detritus  (it  is  rocky 
and  barren  along  the  rest  of  the  west  shore).  Alt.  176  ft. 

Vegetation  :  J uncus  (c),  Equisetum  (c),  Arundo  phragmites , 
fine  grassy  plants  (c). 

Fauna:  Deronectes  depressus-elegans  (s),  mayfly  nymphs, 
inch  Leptophlebia  (c),  Paraleptophlebia,  Siphlonurus  ;  nymphs 
of  Pyrrho  soma  nymphula ,  Enallagma  cyathigerum  ;  toad  spawn. 
(iv.41 .) 

Hemiptera  :  Corixa  scotti  (d),  C.  striata f  C.  venusta  (s), 
Notonecta  obliqua.  (iv.41.) 

CR.56.  Pool  near  Llynau  cwm  Silin.  50  x40,  depth  12  in. 
at  edge,  deeper  in  middle.  Fed  by  a  trickling  mountain  stream  ; 
water  still  to  all  appearances,  clear.  Bottom  of  hard  slaty  rocks, 
with  little  vegetation.  Probably  slightly  acid.  Alt.  1,150  ft. 

Vegetation  :  Moss  (s). 

Fauna  :  Agabus  bipustulatus  (s),  Gyrinus  sp.,  Palmate  newt 
(s).  (xii.40.) 

Hemiptera:  Corixa  nigrolineata,  C.  venusta ;  both  scarce. 
(xn.40.) 

CR.57.  Another  pool  near  Llynau  cwm  Silin,  J  mile  west  of 
it,  of  a  different  nature  from  the  last.  40x5-10,  mostly  about 
pin.  deep,  but  in  parts  up  to  18  in.  Closed,  acid.  Bottom  of  soft, 
loose  peat.  Alt.  850  ft. 

Vegetation  :  Very  scanty;  beds  of  grass  and  rushes,  Meny- 
anthes  trifoliata  at  one  end. 

No  animals  found  except  the  Hemiptera. 

Hemiptera  :  Corixa  castanea  (d),  N otonecta  obliqua  (s)  ;  all 
in  vegetated  parts,  (xii.40.) 

CR.58.  Llyn  Teyrn.  A  mountain  lake,  2  miles  east  of  Snow¬ 
don.  250x150,  depth  3-12  in.  A  stony,  rather  barren  habitat, 
with  an  inlet  and  outlet,  but  water  quite  still.  Water  clear. 
Bottom  of  rocks  and  stones.  Alt.  1,238  ft. 
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Vegetation  :  A  brownish  mossy  growth  clothed  many  of  the 
rocks,  and  there  were  scanty  Juncus  and  grassy  tufts  here  and 
there  along  the  margin. 

Fauna  :  Dytiscid  larvae,  Paraleptophlebia  nymphs  (c),  Chir- 
onomid  larvae  (s),  Limnophilus  sp.  (larvae),  frog  spawn  ;  animal 
life  scarce  on  the  whole,  (iv.41.) 

Hemiptera  :  Corixa  uenusta,  C.  scotti,  C.  wollastoni ;  only 
one  specimen  of  each,  (iv.41.) 

Some  peat-pools  just  above  the  lake  contained  no  Hemiptera 
(they  appeared  suitable  for  C.  castanea )  but  produced  a  nymph 
of  Aeshna  juncea. 

CR.59.  Pool  by  Llyn  Llydaw.  An  acid  peat  pool,  50x30, 
depth  9 in.,  at  south-east  corner  of  lake.  Closed;  water  clear. 
Bottom  of  peaty  detritus  ;  a  few  isolated  stones.  Alt.  1,420  ft. 

Vegetation  :  Juncus  (s). 

Fauna  :  Hydroporus  palustris  and  other  spp.,  Limnophilus 
larvae,  Chironomus  larvae,  Turbellaria,  frog  spawn  (c).  (iv.41.) 

Hemiptera  :  Corixa  castanea  (one  only),  (iv.41.) 

CR.60.  Another  pool  by  Llyn  Llydaw,  close  to  and  just  east 
of  CR.59.  8x5,  depth  2  ft.  Thickly  vegetated  (unlike  CR.59). 
Bottom  of  Sphagnum- detritus.  Acid.  Alt.  1,420  ft. 

Vegetation  :  Sphagnum  (a),  Juncus  (s). 

Fauna  :  Hydroporus  palustris  and  other  spp.,  Dytiscid  larvae 
(s),  caddis  larvae  (c),  Sialis  larvae,  frog  spawn,  newt  tadpoles 
(s).  (iv.41.) 

Hemiptera:  Corixa  castanea.  (iv.41.) 

CR.61.  Pools  near  Snowdon,  \  mile  south-east  of  the  sum¬ 
mit  of  Snowdon,  between  the  latter  and  Lliwedd.  Two  acid  pools, 
each  about  10  x  10,  depth  from  2-3  in.  up  to  about  12  in.  in  parts. 
Closed,,  water  still.  Bottom  of  peaty  detritus.  Alt.  2,500  ft. 

Vegetation  :  Practically  none. 

Fauna  :  Agabus  bipustulatus ,  Hydroporus  spp.  (c),  ILelo- 
phorus  sp.,  caddis  larvae,  frog,  spawn,  (v.41.) 

Hemiptera:  Corixa  nigrolineata,  C.  wollastoni  (s).  (v.41.) 

CR.62.  Llyn  Cwm-y-Ffynnon.  J  mile  N.N.E.  of  Gorphwysfa 
Hotel,  at  the  foot  of  Glyder  fawr.  A  large,  probably  acid  lake, 
400x300,  shallow  at  the.  south  edge,  where  examined.  Fed  by 
streams  from  Glyder  fawr  mainly,  and  emptied  by  a  large  stream 
at  its  north  end.  Bottom  peaty,  with  stones,  in  some  parts,  boggy 
in  others.  Alt.  1,254ft. 

Vegetation  :  Arundo  phragmites  (c),  Equisetum  limosum,  a 
few  submerged  green  plants  here  and  there. 

Fauna  :  Enallagma  cyathigerum  nymphs  (c),  Paraleptophlebia 
nymphs  (c),  Chironomid  larvae  (c),  Cyclopids.  (v.41.) 

Hemiptera:  Corixa  scotti ,  C.  venusta  ;  both  very  scarce,  (v.41 .) 
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CR.63.  Pool  near  Llyn  Cwm-y-Ffynnon.  200  yards  south¬ 
west  of  CR.62.  15  x  15,  depth  mainly  only  a  few  inches,  up  to 
nearly  12  in.  in  parts.  A  closed  acid  pool,  passing  into  Sphagnum 
bog  at  its  edges;  bottom  of  peaty  detritus,  soft.  Alt.  1,300ft. 

Vegetation  :  Practically  none,  except  Sphagnum  at  margin. 

Fauna  :  A  few  small  beetles  ;  not  worked  thoroughly. 

Hemiptera  :  Corixa  castanea,  C.  nigrolineata ;  both  scarce. 
(v.41.)  The  castanea  were  taken  by  pressing  out  the  Sphagnum 
at  the  edges. 

CR.64.  Streams  on  Glyder  fawr.  Several  small  trickling 
streams  on  the  south  slopes  of  the  mountain,  1-3  ft.  wide,  2-3  in. 
deep  in  the  pools  occurring  here  and  there  in  their  course. 
Bottom  of  stones  and  rocks.  Alt.  1 ,400-3,000  ft. 

Vegetation  :  Thick  growth  of  several  species  of  moss,  on  the 
rocks. 

Fauna:  Leuctra  sp.,  Chironomid  larvae,  (v.41.) 

Hemiptera:  Velia  currens .  (v.41.) 

CR.65.  Stream  at  the  foot  of  Tryfan.  On  the  west  side  of 
the  mountain;  a  trickling  stream  like  CR.64.  Alt.  2,000ft. 

Vegetation  :  As  in  CR.64. 

Fauna  :  Leuctra  nymphs,  Oxyethira  larvae  (s),  Planaria  (a 
small  white  species),  (v.41.) 

Hemiptera:  Velia  currens.  (v.41.) 

CR.66.  Stream  near  Ogwen  Cottage.  A  peaty  stream,  slow- 
flowing  in  parts,  sunken,  2-3  ft.  wide,  only  a  few  inches  deep; 
flowing  into  Afon  Ogwen,  near  west  end  of  Llyn  Ogwen. 
Bottom  with  peaty  detritus  in  calmer  stretches.  Alt.  1,000  ft. 

Some  vegetation  present ;  no  details  noted  on  this,  or  on  the 
fauna. 

Hemiptera  :  Velia  currens,  Gerris  gibbifera  (s).  (v.41.) 

CR.67.  Llyn  Idwal.  A  large  lake,  1,000  x  300,  shallow  mar¬ 
gin  where  examined,  along  the  south-east  side.  Fed  by  small 
mountain  streams.  Bottom  stony,  sandy  in  places.  Alt.  1,223  ft. 

Vegetation  :  ] uncus. 

Fauna:  Fish  (a),  (v.41.) 

Hemiptera:  Micronecta  poweri  nymphs  (d).  (v.41.) 

CR.68.  Pools,  on  Glyder  fawr.  Three  peat  pools  above  the 
‘Devil’s  Kitchen,’  one  40x10,  the  others  half  that  size;  the 
small  ones  shallow,  the  large  one  up  to  about  3  ft.  deep  along 
one  side.  Closed,  water  still.  Bottom  of  peat.  Alt.  2,500  ft. 

Vegetation  :  Very  little. 

Fauna  :  Agabus  bipustulatus ,  Hydroporus  sp.  (s),  Nemouva 
variegata  nymphs  (c).  (v.41.) 

Hemiptera  :  Corixa  wollastoni  (cd),  C.  venusta  (cd),  C.  scotti 
(s),  Glaenocorisa  cavifrons  (s).  (v.41.)  Tbe  wollastoni  were 
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commoner  in  the  shallow  parts  of  the’  deepest  pool,  the  C.  venusta 
dominant  in  the  smaller  pools. 

CR.69.  Stream  above  ‘  Devil’s  kitchen.’  A  rapid  mountain 
stream  near  CR.68,  on  Glyder  fawr  ;  2-3  ft.  wide.  Bottom  stony  ; 
no  detailed  observations  were  made.  Alt.  2,500  ft. 

Hemiptera  :  V elia  currens .  (v.41). 

CR.70.  Small  pools  on  Glyder  fawr.  Two  small,  sunken 
peat  pools,  6  to  10  x  1,  near  the  foot  of  the  southern  slopes  of  the 
mountain.  Closed.  Bottom,  of  peat.  No  details  recorded.  Some 
vegetation  present.  Alt.  1,500  ft. 

Hemiptera:  Gerris  gibbifera.  (v.41.) 

CR.71.  Pool  at  the  foot  of  Carnedd  Davydd.  A  sheltered, 
closed  peat  pool  near  the  margin  of  the  lake  Ffynnon  Loer  ;  in 
the  re-entrant  south  of  the  saddle  between  Carnedd  Davydd  and 
Craig-ddu.  Branching  irregularly  over  an  area  30  x  30 ;  depth 
3-4  in.  Bottom  of  soft,  black,  peaty  detritus.  Alt.' 2,100  ft. 

Vegetation  :  Eriophorum  angustifolium  in  scattered  patches  ; 
a  very  little  Sphagnum  at  the  margins. 

Fauna:  Aeshna  nymphs  (probably  Ae.  juncea).  (viii.41.) 

Hemiptera  :  Gerris  gibbifera  (d),  Corixa  venusta  (s),  Corixid 
nymphs,  (viii.41.) 

CR. 72.  Pool  on  Craig-ddu.  On  the  south-west  slopes,  above 
Llyn  Ogwen.  A  very  small  closed  pool,  4-5  ft.  across  and  2-3  in. 
deep  ;  probably  a  temporary  pool.  Bottom  of  peaty  detritus  and 
stones.  Alt.  1,500  ft. 

Hemiptera  :  Corixa  nigrolineata,  C.  scotti,  Corixid  nymphs  ; 
all  scarce,  (viii.41.) 

Merioneth. 

MN.i.  Pool  near  Llyn  Conglog.  An  acid  mountain  pool 
100  yards  west  of  Llyn  Conglog,  2  miles  north  of  Moelwyn. 
50  x  30,  depth  6-12  in.  Closed,  rather  exposed.  Bottom  of  stones 
and  rocks,  with  a  certain  amount  of  peaty  detritus  and  vegeta¬ 
tion.  Alt.  2,025  ft. 

Vegetation  :  Aquatic  mosses  (c),  Sphagnum  round  parts  of 
the  margin. 

Fauna  :  Deronectes  griseostriatus  (s),  Rhantus  bistriatus  (s), 
Agabus  bipustulatus,  and  other  beetles  ;  Aeshna  juncea  (1  nymph). 
(vi.#1 .) 

Hemiptera  :  Corixa  wollastoni  (d),  C.  germari.  (vi.41.) 

MN.2.  Stream  below  Llyn  Conglog.  A  mountain  stream 
draining  Llyn  Conglog  and  running  south-west  down  Moel 
Druman.  Water  clear. 

Locus  1.  The  main  part  of  the  stream.  Bottom  of  stones 
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and  rocks,  with  a  little  silt ;  current  rapid,  except  in  occasional 
pools.  Alt.  i ,000-2,000  ft. 

Vegetation  :  Aquatic  mosses  in  the  pools. 

Fauna  :  Agabus  guttatus  (a)  ;  in  pools,  (vi.41.) 

Hemiptera  :  None. 

Locus  2.  A  backwater  near  the  source,  with  still  water  and 
a  fair  quantity  of  weed.  Bottom  of  peaty  deposits  and  Sphag¬ 
num.  Alt.  2,000 ft. 

Vegetation  :  Sphagnum  and  a  few  rushes. 

Fauna:  Agabus  guttatus  (a)  and  other  beetles,  (vi.41.) 

Hemiptera:  Velia  currens,  Gerris  lacustris  (s).  (vi.41.) 

MN.3.  Ditch  by  Llyn  cwm  Orthin.  i-|  miles  north-east  of 
Moelwyn,  running  into  Llyn  cwm  Orthin  from  the  south-west. 
An  acid  stream  sunk  into  peaty,  boggy  soil.  Water  flowing 
slowly  ;  3-4  ft.  across,  depth  only  a  few  inches.  Bottom  of  peaty 
detritus  and  weeds.  Alt.  1,060  ft. 

Vegetation  :  Sphagnum,  rushes  (c). 

Hemiptera:  Velia  currens  (d),  Gerris  gibbifera  (s).  (vi.41.) 

MN.4.  Llyn  Mair.  A  picturesque,  probably  slightly  acid 
lake,  surrounded  by  oak  woods,  \  mile  north-west  of  Maentwrog. 
400  x  250,  margins  shallow.  Bottom  rather  soft  and  peaty  where 
examined.  Alt.  258  ft. 

Vegetation  :  Fairly  thick  at  the  margin,  but  no  details  re¬ 
corded. 

Fauna:  Gyrinus  substriatus,  Dytiscus  larvae,  Libellula 
depressa  nymphs  (s),  Enallagma  cyathigerum  (very  abundant, 
adults  emerging  in  enormous  numbers),  Pyrrho  soma  nymphula 
(s).  (vi.41.) 

Hemiptera  :  Corixa  scotti  (d),  Cymatiabonsdorffi  (sd),  Corixa 
castanea  (s),  Notonecta  glauca,  Notonecta  nymphs,  Nepa 
cinerea,  Gerris  lacustris  (s).  (vi.41.)  No  detailed  observations 

were  made  upon  the  fauna  and  vegetation. 


SECTION  III 

LIST  OF  SOME  OF  THE  ORGANISMS  OTHER  THAN 
HEMIPTERA  FOUND  IN  THE  HABITATS  WORKED 

The  object  of  this  section  is  to  enumerate  the  plants,  and 
some  of  the  animals,  which  were  found  in  the  habitats  worked, 
and  which  have  been  mentioned  in  Section  II,  so  that  those  in¬ 
terested  in  certain  other  groups  may  see  at  a  glance  what  species 
were  found  and  the  nomenclature  which  has  been  adopted.  It  is 
pointed  out  that  the  lists  of  beetles  and  stoneflies  is  at  yet  incom¬ 
plete,  since  certain  of  the  material  has  not  yet  been  identified 
satisfactorily. 
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COLEOPTERA. 

The  following-  list  of  beetles  does  not  pretend  to  be  anything 
like  complete.  Collections  were  made  from  most  of  the  habitats 
which  produced  Hemiptera  (and  from  some  which  did  not,  and 
consequently  are  not  mentioned  in  Section  II).  A  considerable 
number  of  these  beetles  could  not  be  reliably  determined  at  the 
time  (particularly  in  the  Hydrophilidae  and  the  genera  Hydro- 
poms  and  Haliplus),  nor  has  the  time  or  opportunity  for  a 
thorough  examination  occurred  since.  A  list  of  the  North  Wales 
Aquatic  Coleoptera  by  J.  Balfour-Browne  has  recently  appeared 
(1942,  Ent.  mon.  Mag.,  78:  273-280);  certain  of  those  beetles 
listed  below  are  additions,  being  new  to  one  or  more  of  the 
divisions  in  which  they  were  found,  and  these  are  marked  with 
an  asterisk.  It  is  probable  that  there  will  be  further  additions 
when  the  material  has  been  worked  through  ;  Prof.  F.  Balfour- 
Browne  has  kindly  undertaken  this  task,  and  when  completed  it 
is  hoped  to  publish  an  additional  paper  on  the  subject. 

The  list  includes  certain  species  in  which  only  immature 
stages  are  aquatic,  or  which  merely  live  in  damp  situations,  just 
as  the  Saldidae  do  among  the  Hemiptera. 

The  nomenclature  followed  for  Hydradephaga  is  that  in 
Balfour-Browne ’s  ‘  Systematic  Notes  upon  British  Aquatic 
Coleoptera,’  Vol.  1  (1938);  for  other  groups,  that  in  Hudson 
Beare’s  ‘  Catalogue  of  the  recorded  Coleoptera  of  the  British 
Isles  ’  (1930). 

Carabidae.  Elaplirus  cupreus  Duft.  :  CR.43.  This  species 
was  also  found  in  other  similar  places  in  CR. 

Haliplidae.  Haliplus  confinis*  Steph.  :  CR.  47.  H.  obliquus * 
F. :  A.  4  (a  habitat  containing  Chara).  H.  lineatocollis  Marsh.  : 
CR.  9,  10,  24,  25,  29,  41, 48.  H.  fulvus  F.  :  A.  7  (locus  1),  CR.  10, 
25,  30,  47  ;  a  common  species.  H.  flavicollis  Sturm.  :  CR.  25,  30, 
37.  It  was  surprising  not  to  find  Brychius  elevatus,  since  appa¬ 
rently  suitable  habitats  were  frequently  worked. 

Dytiscidae.  Noterus  capricornis  Herbst. :  A.  10,  CR.  5,  10, 
27,  50.  Laccophilus  minutus  L.  :  CR.  5,  10,  16,  25.  Hygrotus 
inaequalis  F.  :  A.  4,  8,  CR.  5,  10,  19,  24,  25,  27,  39,  46;  a  very 
common  species.  H.  confluens *  F. :  CR.  39.  H.  parallelo gram- 
mus *  Ahr. :  CR.  27  ;  a  single  ‘  dull  ’  female,  amongst  a  high  con¬ 
centration  of  the  next  species.  H.  impress opunctatus  Schall.  : 
A.  4,  CR.  27  ;  though  abundant  in  CR.  27,  no  ‘  dull  ’  female  was 
found.  Deronectes  latus *  Steph.  :  CR.  25  ;  only  a  few  specimens 
were  taken,  from  two  rather  widely  separated  areas  ;  they  seemed 
to  prefer  the  slower  stretches  of  locus  1.  D.  duodecimpustulatus 
F.  :  CR.  25,  30,  35,  48.  D.  depressus  F.,  D .  elegans  Panz.  :  The 
‘  depressus-elegans  complex  ’  is  taken  together  until  the  speci¬ 
mens  have  been  carefully  examined  ;  dark  and  light  forms  were 
taken  in  a  more  or  less  complete  colour-gradation  ;  generally 
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speaking,  dark  forms  were  found  in  lakes  and  pale  ones  in  run¬ 
ning  water  ;  CR.  io,  25,  30,  41,  48,  55.  D.  griseostriatus *  De  G.: 
MN.  1.  Balfour-Browne  states  that  this  species  has'not  been 
definitely  recorded  from  the  British  Isles  other  than  Scotland  and 
Ireland  ;  this  therefore  constitutes  a  discovery  of  some  interest ; 
the  species  should  certainly  occur  in  the  Lake  District.  Oreodytes 
se  plenty  ionalis  Gyll.  :  CR.  25  ;  local.  O.  rivalis  Gyll.  :  CR.  25, 
41,  48;  abundant  in  25.  Hydroporus  ( Graptodytes )  pictus  F. : 
A.  7,  CR.  10,  25,  31,  49,  52.  H.  lepidus  Ol.  :  CR.  23,  30,  47,  52. 

H.  lineatus  F.  :  A.  8  ;  a  single  specimen.  H.  palustris  L.  :  A.  10, 
CR.  1,  10,  11,  18,  25,  48,  52,  54,  59,  60;  common  and  abundant. 
Agabus  guttatus  Payk.:  CR.42,  MN.  2.  A.  pahtdosus  F.:  CR.  34, 
53  ;  single  specimens.  A.  affinis  Payk.  :  CR.  6,  11,  50.  A.  didy- 
mus *  Ol.  :  CR.  25,  30,  35.  A.  nebulosus  Forst.  :  A.  5,  CR.  17, 
21,  39.  A.  sturmii  Gyll.:  CR.  10,  17,  46.  A.  bipustulatus  L. : 
CR.  13,  14,  17,  21,  52,  56,  61,  68,  MN.  i.  Ilybius  fuliginosus  F.: 
A.  10,  CR.  10,  17,  29,  30,  41,  46,  49.  I.  ater  Degeer :  CR.  10,  17. 

I.  aenescens  Th. :  CR.  50.  Copelatus  agilis *  F.  :  CR.  19;  also 
found  in  some  numbers  in  an  almost  dried-up,  boggy  pool  not 
far  from  CR.  19.  Rantus  bis.triatus  Bergs.  :  MN.  1.  Colymbetes 
fuscus  L.  :  A.  4,  CR.  10,  19,  29.  No  adults  of  Dytiscus  or  Acilius 
were  taken,  but  larvae  of  Dytiscus  were  found  in  MN.4  and  of 
Acilius  in  A.  6. 

Gyrinidae.  Gyrinus  substriatus  Steph.  :  A.  4,  6,  CR.  15,  21, 
25,  29,  30,  37,  41,  MN.  4.  G.  caspius *  Men.  :  A.  4,  10,  CR.  21, 
27.  G.  marinus *  Gyll.:  A.  8.  Orectochilus  villosus  Mull.:  CR.  23, 
25  ;  mainly  larvae  were  found  amongst  gravel  under  a  rapid 
current ;  adults  found  on  one  occasion  only,  in  CR.  251. 

Hydrophilidae.  Helopliorus  aquaticus  L.  :  CR.  9.  Other 
Helophorus  spp.,  as  well  as  other  Hydrophilidae,  occurred  abun¬ 
dantly,  but  it  is  preferred  to  postpone  publication  until  deter¬ 
minations  are  confirmed. 

Dryopidae.  Helmis  maugei  B.D.,  var.  aenea  Ml.:  CR.  25, 
53  ;  common.  Lathelmis  volckmari  Pz.  :  CR.25.  Limnius  tuber- 
culatus  Ml.  :  CR.  25. 

Chrysomelidae.  Donacia  crassipes  F. :  CR.  50;  a  single 
specimen  on  Nymphaea.  D.  mar ginata  Hopp. :  CR.  5  ;  several 
pairs  in  cop.  on  Typha  angustifolia.  D.  simplex  F.  :  CR.  25,  48. 
D.  cinerea  Hb. :  CR.  5  ;  on  Typha  angustifolia ,  Prasocuris  phel- 
landrii  L. :  CR.  49 ;  this  beetle  was  common  in  several  places  on 
waterside  plants. 

PLECOPTERA. 

The  nomenclature  adopted  for  stoneflies  is  that  in  Hynes’s 
‘A  key  to  the  British  species  of  Plecoptera  (Stoneflies)  with  notes 
on  their  Ecology  ’  (Scientific  Publication  No.  2  of  the  Freshwater 
Biological  Association  of  the  British  Empire,  1940). 

Perlodidae.  Perlodes  mortoni  Ivlap.  :  CR.  23,  25. 
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Perlidae.  Perla  carhikiana  Klap. :  CR.  23,  25.  Isoperla  gram- 
matica  (Poda):  CR.  23,  25.  Chloroperla  torrentium  (Piet.):  CR.  25. 

Leuctridae.  Leuctra  geniculata  (Steph.):  CR.  25,  36.  L.  nigra 
(Oliv.) :  In  a  woodland  stream  in  which  no  Hemiptera  were 
taken  (CR). 

Nemouridae.  Protonemura  meyeri  (Piet.):  CR.  23,  25  (some 
or  all  these  may  have  been  P.  praecox  (Mort.) ;  it  is  preferred  to 
avoid  a  definite  opinion  until  microscopic  examination  has  been 
made).  Amphinemura  cinerea  (Oliv.) :  CR.  25.  Nemoura  varie- 
gata  Oliv.  :  CR.  46,  68.  Two  or  three  other  species  of  Nemoura, 
hitherto  unidentified,  were  found  in  CR.  Nemurella  inconspicua 
(Piet.) :  With  Leuctra  nigra  in  a  woodland  stream  in  which  no 
Hemiptera  were  found. 

The  habitat  in  which  stoneflies  were  most  abundant  and  most 
studied  was  CR.  25,  locus  1  ;  hence  the  vast  majority  of  records 
come  from  this  river. 

ODONATA. 

A  number  of  dragonflies  were  taken  or  observed  in  or  around 
the  water-bodies  worked  for  Hemiptera,  and  the  list  below  is  a 
complete  one  of  all  the  species  recognised.  The  nomenclature  is 
that  used  in  Longfield’s  4  The  Dragonflies  of  the  British  Isles  ’ 
(I937)- 

C o rdu leg ASTERiD ae .  Cordulegaster  boltonii  Don.  :  CR.  25, 
3°>  53- 

Aeshnidae.  Aeshna.  juncea  L.  :  The  only  species  in  the  genus 
that  was  seen  ;  CR.  58,  71,  MN.  1. 

Libellulidae.  Libellula  quadrimaculata  L.  :  A.  10,  CR.10. 
L.  depressa  L. :  MN.  4.  Sympetrum  striolatum  Charp :  A  com¬ 
mon  species  ;  all  those  examined  conformed  to  the  subspecies 
striolatum  Charp.,  as  opposed  to  nigrifemur  Selys  ;  one  might 
have  expected  to  find  intermediate  forms  (see  Longfield,  loc.  cit., 
p.  128) ;  A.  4,  8,  CR.  10,  46,  50.  S.  danae  Sulz.  ( scoticum  Don.): 
CR.  15,  50. 

Agriidae.  Agrion  virgo  L.  :  This  species  was  common  over 
running  water  and  completely  replaced  A.  splendens  Harris, 
which  was  not  seen  at  all ;  CR.  25,  48. 

Lestidae.  Lestes  sponsa  Hans.  :  Common  in  several  places  ; 
A.  10,  CR.  11,  15,  46. 

Coenagriidae .  Pyrrhosoma  nymphula  Sulz.  :  Common  but 
not  abundant;  CR.  24,  30,  46,  50,  52,  54,  55,  MN.  4.  Ischnura 
elegans  Van  der  Lind.:  A.  8,  10,  CR.  5,  10,  47,  49,  50.  Enallagma 
cyathigerum  Charp :  A.  7,  8,  CR.  1,  10,  49,  50,  54,  55,  63,  MN.  4  ; 
very  abundant  in  MN.  4.  Coenagrion  pulchellum  Van  der  Lind.: 
Occurred  in  several  places,  apparently  to  the  exclusion  of  C. 
puella  L.,  the  usually  commoner  species  of  the  two;  A.  8,  10, 
CR.  5,  50.  Palaeobasis  tenella  Villiers :  Occurred  sparingly  only 
in  one  place  (CR.  50). 
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PLANTS. 

The  nomenclature  followed  in  this  paper  is  that  in  the  seventh 
edition  of  ‘The  Handbook  of  the  British  Flora,’  by  Bentham 
and  Hooker,  as  revised  by  Rendle  (1924).  A  few  of  the  plants 
found  were  of  doubtful  identity,  and  these  are  marked  with  a 
point  of  interrogation  in  Section  II  of  the  paper. 

Ranunculaceae.  Ranunculus  aquatilis  L.,  R.  lenormandi  F. 
Schultz,  R.  lingua  L.,  R.  flammula  L.,  R.  sceleratus  L., 
Caltha  palustris  L. 

Nymphaeaceae.  Nymphaea  alba  L.,  Nuphar  luteum  Sm. 
Cruciferae.  Nasturtium  officinale  Br. 

Hypericaceae.  Hypericum-  elodes  L. 

Papilionaceae.  Lotus  uliginosus  Schk. 

Rosaceae.  Spiraea  ulmaria  L.,  Geum  rivale  L.,  Potentilla  palus¬ 
tris  Scop. 

Droseraceae.  Drosera  rotundifolia  L. 

Haloragaceae.  Myriophyllum  spicatum  L. 

Umbelliferae.  Hydrocot'yle  vulgaris  L.,  Apium  inundatum 
Reichb.,  O enanthe  crocata  L. 

Compositae.  Aster  tripolium  L.,  Seneeio  aquaticus  Huds. 
Primulaceae.  Lysimachia  vulgaris  L. 

Gentianaceae.  M enyanthes  trifoliata  L. 

BoraginaceaE;  Myosotis  scorpioides  L. 

Scrophulariaceae.  Rhinanthus  crista-galli  L. 

Labiatae.  Ly copus  europaeus  L.,  Mentha  aquatica  L.,  Scutel¬ 
laria  galericulata  L.,  S',  minor  L. 

Plumbaginaceae.  Static e  limonium  L. 

Chenopodiaceae.  Salicornia  europaea  L.  (as  described  in 
‘  Further  Illustrations  of  the  British  Flora  ’). 

PolygonaceAe.  Rumex  hydrolapathum  Huds. ,  Polygonum  amphi- 
bium  L. 

Typhaceae.  Typha  latifolia  L.,  T.  angustifolia  L.,  Sparganium 
erectum  L.  ( ramosum  Huds.),  S.  natans  L. 

Naiadaceae.  Potamogeton  natans  L.,  P.  lucens  L.,  P.  crispus 
L.,  Triglochin  palustre  L.,  T.  maritimum  L. 

Alismaceae.  Alisma  planta  go -aquatica  L.,  A.  ranunculoides  L. 
Hydrocharidaceae.  Elodea  canadensis  Michx. 

Iridaceae.  Iris  pseudacorus  L. 

Juncaceae.  Juncus  communis  Mey.,  /.  articulatus  L.,  /.  com- 
pressus  Jacq. 

Cyperaceae.  Scirpus  palustris  L.,  S.  lacustris  L .,  S.  maritimus 
L.,  Eriophorum  vaginatum  L.,  E.  angustifolium  Roth., 
Carex  elongata  L.,  C.  goodenovii  Gay,  C.  limosa  L.,  C. 
rostrata  Stokes,  C.  vesicaria  L. 

Gramineae.  Arundo  phragmites  L. 

Equisetaceae.  Equisetum  limosum  L.,  E.  palustre  L. 
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SECTION  IV 

DISCUSSION 

This  section  is  treated  under  four  headings:  — 

(a)  The  species  of  Hemiptera  recorded. 

( b )  Some  notable  absentees  from  the  list  and  species  not 

recorded  by  the  author. 

(c)  Classification  of  aquatic  habitats  and  discussion  of  the 

species  found  most  commonly  in  each  type. 

( d )  Notes  on  individual  species. 

(a)  The  species  of  Hemiptera  recorded 

Table  i  shows  the  species  recorded  in  each  of  the  three 
counties  or  vice-counties,  whether  recorded  by  the  writer  or  by 
others.  The  war  having  made  access  to  entomological  literature 
difficult,  it  is  feared  that  some  previous  records  may  have  been 
missed  ;  apologies  are  offered  for  any  errors  of  this  nature.  In 
the  table  ‘  a  ’  indicates  that  I  have  taken  the  species  myself  in 
the  division,  and  ‘  b  ’  that  there  is  a  published  record  for  it 

It  will  be  seen  that  a  total  of  57  species  have  been  recorded 
for  the  whole  area  ;  49  of  them  occur  in  CR,  and  some  of  the 
others  will  probably  be  found  in  that  county  if  looked  for  in  the 
right  places.  As  far  as  the  three  divisions  are  concerned,  16 
species  are  recorded  for  the  first  time  (so  far  as  the  writer  is 
aware)  from  A,  17  from  CR  and  8  from  MN.  It  is  obvious  from 
these  figures  that  little  work  has  been  done  on  the  Hemiptera  in 
the  area.  Brown  (2,  3)  has  collected  Hemiptera  generally  in  the 
area,  without  special  reference  to  aquatic  species.  Walton  (11) 
has  done  a  certain  amount  of  collecting  in  the  area  and  made  a 
more  thorough  study  of  the  Hemiptera  in  South  Wales  (14). 
Day  (7)  collected  in  Anglesey  and  added  several  species  to  the 
few  previously  known  there. 

The  total  of  57  species  constitutes  69  per  cent,  of  the  British 
Hemiptera  ordinarily  regarded  as  aquatic  or  semi-aquatic,  which 
is  a  very  high  percentage  ;  this  is  no  doubt  due  in  large  measure 
to  three  factors  :  (i)  the  extensive  variety  of  habitat-types,  referred 
to  in  the  Introduction  ;  (ii)  the  inclusion  of  both  mountainous  and 
low-lying  districts  in  the  area ;  (iii)  the  fact  that  North  Wales 
lies  roughly  on  the  line  where  northern  and  southern  zoo- 
geographical  groups  meet,  and  consequently  both  northern 
species  such  as  C.  wollastoni  and  S.  scotica  and  southern  species 
such  as  H:  pusillus,  N.  maculata  and  M.  furcata  are  found. 

It  is  interesting  to  compare  the  above  percentage  with  that 
found  in  another  area  well  known  to  the  writer,  namely  Hert¬ 
fordshire  ;  in  the  latter  county  there  are  records  for  only  36 
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species,  a  total  of  43  per  cent.  ;  this  low  figure  is  due  partly  to 
the  fact  that  the  Saldidae  have  not  been  extensively  worked  in 
the  county,  but  also  because  Hertfordshire  lacks  the  abundant 
acid  lakes  and  peat  pools  of  Wales  and  the  north,  which  produce 
such  species  as  C.  scotti ,  C.  castanea,  C.  venusta,  C.  semistriata 
and  C.  bonsdorffi ,  or  if  such  habitats  exist  in  Hertfordshire  they 
are  few  and  still  remain  to  be  worked. 

A  very  fair  comparative  idea  of  the  numerical  status  of 
different  species  in  an  area  can  be  obtained  from  a  calculation  of 
(a)  the  percentage  of  habitats  studied  in  which  each  species  is 
taken,  and  (b)  the  percentage  which  the  number  of  specimens  of 
each  species  represents  of  the  total  number  of  specimens  of  all 
species  taken  together.  Using*  the  terms  ordinarily  employed 
(see  Macan,  10,  p.  30),  the  former  gives  an  idea  of  how  ‘common  ’ 
or  ‘  rare  ’  and  how  widely  distributed  or  local  a  species  is,  and 
the  latter  of  how  ‘  abundant  ’  or  ‘  scarce  ’  it  is.  It  is  obvious  that 
the  larger  the  number  of  habitats  worked,  and  specimens  counted, 
the  more  significant  the  figures  obtained  will  be.  In  the  present 
study  it  is  considered  that  in  the  Corixidae,  which  were  collected 
and  counted  the  most  assiduously,  the  3,944  individuals  counted 
(this  excludes  the  infrequent  records  merely  indicated  by 
‘  present  ’  in  Section  1)  will  give  a  fairly  accurate  impression, 
particularly  as  the  number  of  habitats  in  which  collections  of 
Hemiptera  were  made  totalled  101  (including  different  loci  of  the 
same  habitat),  and  the  habitats  were  of  representative  types,  as 
varied  as  possible.  The  calculations  indicated  above  have  there¬ 
fore  been  made  for  the  Corixidae  and  are  set  out  in  Table  2,  for 
the  three  counties  separately  and  for  the  area  as  a  whole.  Only  a 
small  number  of  collections  having  been  made  in  A  and  MN,  the 
figures  for  these  counties  should  not  be  regarded  as  very  sig¬ 
nificant,  but  those  for  CR  and  for  the  area  as  a  whole  should  be 
fairly  near  a  true  cross-section  of  the  Corixid  population.  They 
show,  for  instance,  in  the  area  as  a  whole,  that  C.  scotti  is  un¬ 
questionably  the  most  common  and  abundant  species,  followed  a 
long  way  behind,  in  ‘  abundance,’  by  C.  distincta,  C.  falleni,  C. 
stagnalis  and  C.  lateralis  ;  in  wideness  of  distribution  (‘  common¬ 
ness  ’),  however,  C.  venusta,  C.  striata,  C.  praeusta  and  C.  nigro- 
lineata  follow  it  fairly  closely,  while  C.  falleni,  C.  lateralis  and 
C.  stagnalis  are  a  long  way  behind.  An  interesting  point  is  that 
while  C.  riigrolineata  is  common  but  relatively  scarce,  C.  lateralis 
is  relatively  rare  but  abundant.  It  is  probable  that  in  these 
species,  as  in  others,  a  detailed  study  of  Anglesey  would  tell  a 
different  story  from  that  of  the  area  as  a  whole. 

It  is  suggested  that  figures  of  this  kind  from  other  parts  of 
the  country  would  do  much  to  increase  our  knowledge  of  the 
distribution  of  aquatic  Hemiptera',  and  it  is  hoped  that  it  will  be 
possible  to  publish  figures  for  other  parts  of  the  country  in  later 
parts  of  this  ‘  contribution.’ 
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Table  i 

Showing  the  aquatic  and  semi-aquatic  Hemiptera  recorded  in 
Anglesey,  Caernarvon  and  Merioneth. 


Species. 

Saida  c-album  Fieb.  ... 

S'.  cincta  H.  Schfl. 

S.  cocksii  Curt. 

S.  lateralis  Fall. 

S.  littoralis  L.  ... 

S.  oculata  Mull. 

S.  orthochila  Fieb. 

S.  pallipes  Fab. 

S.  riparia  Fall.  .. 

S.  saltatoria  L-.  .. 

S.  scotica  Curt. 

Crypto  stemma  alienum  H.S.  . 
Hebrus  ruficeps  Thoms. 

H.  pusillus  Fall. 

Mesovelia  furcata  M.  &R.  .. 

Hydrometra  stagnorum  L.  .. 
Microvelia  reticulata  Burm.  .. 
Velia  currens  F. 

Gerris  asper  Fieb.‘ 

G.  thoraciCa  Schumm. 

G.  costae  H.S . 

G.  lacustris  L.  ... 

G.  gibbifera  Schumm. 

G.  odontogaster  Zett.  .. 

G.  najas  Degeer 
Nepa  cinerea  L. 

Plea  minutissima  Fuessl. 
Notonecta  maculata  F. 

N.  viridis  Delcourt 
N.  glauca  L. 

N.  obliqua  Gallen. 

Cymatia  bonsdorffi  Sahib. 
Glaenocorisa  cavifrons  Thoms 
Corixa  wollastoni  D.  &  S. 

C.  praeusta  Fieb. 

C.  concinna  Fieb. 


Anglesey.  Caernarvon.  Merioneth. 

b 


b 

b 


a 
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a 
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ab 

ab 

ab 

ab 
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a 
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Species. 

C.  lateralis  Leach. 

C.  nigrolineata  Fieb.  ... 

C.  scotti  D.  81  S. 

C.  f  os  $  arum  Leach: 

C.  falleni  Fieb.  .. 

C.  distincta  Fieb. 

C.  venusta  D.&S. 

C.  limitata  Fieb. 

C.  semistriata  Fieb. 

C.  stagnalis  Leach. 

C.  germari  Fieb. 

C.  castanea  Thoms. 

C.  moesta  Fieb. 

C.  linnei  Fieb. 

C.  sahlbergi  Fieb. 

C.  ajjinis  Fieb.  .. 

C.  panzeri  Fieb. 

C.  punctata  Ill.  .. 

C.  d-entipes  Thoms. 

C.  striata  L. 

Micronecta  poweri  D.  &S. 
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Anglesey. 

Caernarvon. 

Merioneth 

a 

a 

a 

ab 

b 

a 

ab 

a 

ab 

b 

ab 

a 

a 

ab 

a 

b 

a 

b 

b 

a 

ab 

ab 

b 

a 

a 

a 

ab 

a 

b 

a 

ab 

a 

ab 

b 

a 

ab 

a 

a 

a 

ab 

ab 

ab* 

*  Though  the  species  is  recorded  by  Butler  (5)  as  Micronecta  minutissima 
L.,  it  is  probably  referable  to  poweri. 


(. b )  Some  Notable,  Absentees  from  the  List,  and  Species 

NOT  RECORDED  BY  THE  AUTHOR. 

There  are  a  few  species  of  Hemiptera  which,  by  reason  of 
their  geographical  distribution  or  other  considerations,  might  be 
expected  to  occur  in  the  area  under  review,  but  which  have  not 
been  found  by  the  writer,  nor,  so  far  as  he  knows,  by  anyone 
else.  Reference  is  frequently  made  to  the  Lake  District,  which 
has  much  in  common  with  certain  parts  of  MN  and  CR,  and 
has  been  extensively  studied  by  Macan  (8,  9,  10)  ;  generally 
speaking  the  bugs  found  in  the  Lake  District  might  be  expected 
to  occur  in  North  Wales. 

Gerris  costae  H.-S.  has  actually  been  recorded  from  ‘  North 
Wales  ’  (5,  13)  ;  it  was  not  found  on  the  few  visits  to  the  moun¬ 
tains  of  Snowdonia  in  1941,  but  no  doubt  does  still  exist  there. 
Macan  (10)  states  that  it  is  scarce,  at  high  altitudes,  in  the  Lake 
District,  and  probably  such  is  the  case  in  North  Wales. 


1943] 


215 


G 

<U 

co 

<U 

J-i 

a 

<L> 

!— i 
>-» 


O 

CU  X 


01 


tn  aj 

G  <D 

«  03 

|.S 

X  +-• 

'§  -s 

U  T3 

O  03 
yj  >•» 

.£>  13 

w  i 
a  b 
w  a 

W  +->  a; 

4J  C  c/j 

m  <u 
<  £  Z 
hSS 

*T3 
qj  G 
X 

£  * 

o  U 

§  < 

S  .s 

yj 

cu 

s  1 

■c  S 

0) 

c  ^ 
G  G 
G  O 


+3  O 

G  O 


•u9jjej  qoiqM  ui  | 
sjBjiqEq  jo  ggBjuaojgj 

•ugqBj  qoiqM  ui 
SJBJiqBq  jo  jgquinjq 


•gBpixuoQ  jo 

JBJOJ  JO  93EJU99J9J 


•ugjjBj 
SU9UlI99ds  JBJOJ, 


•uojjbj  qojqM  ui 
SJBJiqBq  JO  9BBJU90J9J 

•ugqEj  qoTqM  ui ' 
SjBjiqEq  jo  jgqaxnfq 

*9BpiXUOQ  JO 

IBjoj  jo  ggEjugoaBcj 

•ugjjBj 
SU9UII09dS  JBJOJ, 


•ugqBj  qgiqiw.  ui 
SJBJiqBq  JO  9BbJU9D49(J 


•U95JEJ  qoiqAi  UI 
SJBJiqBq  jo  jgquinjq 


•9BPJXUOQ  JO 

jbjoj  jo  ggBj’ugojaj 


•uojjej 

SU9UII99ds  JBJOJ, 


•ugjjBj  qoiqm  ut 
SJBJiqBq  JO  93BJU9D49J 

•U93JBJ  qoiqM.  UI 
SJBJiqBq  jo  jgquinjq 

•9BpiXIJ03  jo 

JBJOJ  JO  9BBJU90J9J 

•U93JB.J 
SU9UII09ds  JBJOJ, 


CM  VC  '^-VO  VOX  01  CO  01 


VO  01  Cl  VO 

■<+-  o:  VO  eoioo  vco  vo  CO  *-<  <N  ii  ff\0  O  O  vocO  00  *0 

(MOiOi-iOrOi-'OO'-'Ovi-iOfOcOMVcOl^'OMNCO'-; 

't6646Ncid64  and  ddodd4-4d4oidvdoi 

CO 

tsHHCCNOO'ONNMHHH^  l^CC  ►-'i-'OOO'd-'-iOICO 
VO  <NVO  00  00  N  VO  Cv  'd'  ►-'01  OO^CO  COCO  M  CO  00 

h-1  w  OI  w  CO  CO  01  CO'*'  IN 


1  I  I  I  I  I  I 


-•  I 


4  > 


I-  ■  I 


1111 


co  l 


4.  I 


Cl  I  I  I  1  I 


C v  O 

6  oi 


1111) 


I  1 


I  VC 


I  I 


^  VC 

vo  i~i  VO  vc 

oi  m  >5t-  O' 


CO  Tj-  CO  M  •^-00 

oi  cd  oi  fd  cdvd 


vc  CO  CO  1  N  CON  VC  COVO  I 


CO 

►1  ^  co  X  vo  h  vO  vc  ■'f 

vex  vo 

x 

VO 

0 

^  rf  O 

O  NNOOOvOO  | 

cox  O 

co  O  d- 

4* 

d 

d  4-  d 

jd  4  cd  d  cd  d  id 

d  id  d 

vc  4  d 

CO  *-< 

■ct-  l-l  l-l 

M  tNN  H  N  H  | 

01  0  01 

O  J^VO 

vc 

M  VC 

^f-vo  'd-  O  vo  't  1 

-i  0 

X  CO  H 

►I 

hH 

oi  m  co  co  oi 

01 

►H 

CO  H  Cl 

1  I  1  coh  (i 


w  CO 


Th  (N  ►d-  cs  vo 

oi  o  cd  4-  o 


1  01  M  w  CO  I 

1  II  "d-  oi  1 


CN  X 

4  vc 


>-<  01  01  01  01  H  VC 

4  1  oi  oi  oi  o!  h  vc  I 

M  oi  01  Cl  01  h  vc 

>1  1  01  Cl  N  OI  h  1C  | 

oi  X  X  vo  X  oi  n- 
6  1  6'  «’  n  m  d  vo  ' 


e 

,e ,=o , 

S  -H  HI 

3  e  $  I  § 

-G  H  *£  s  '°4  ? 
1  e  - 


e  v, 

v  cj  S  g  S 

<Sj  -k.  <v> 

N  V)  g  s 

S  S  ? 


<o  CvQ  vj 


sees 

•«  §  ■C^-Cv.'SS 


Totals  ...  496  3402  46  3944 


216 


[December, 


Gerris  argentatus  Schumm.  should  certainly  occur,  at  any 
rate  in  the  more  low-lying*  tarns  and  lakes  in  the  western  and 
coastal  parts  of  CR,  but  although  these  were  worked  extensively 
the  species  did  not  reveal  itself ;  it  is  probably  present,  but  un¬ 
common.  It  occurs  in  the  Lake  District,  and  has  been  found 
as  nearby  as  Cheshire. 

Aphelocheirus  aestivalis  F.  form  montandoni  Horv.  Since  it 
occurs  in  the  Lake  District  (io),  and  in  Salop,  it  might  also 
occur  in  CR.  Apparently  suitable  parts  of  Afon  Rhyd-hir  and 
Afon  Erch,  however,  did  not  produce  it.  The  distribution  of  this 
flightless  bug  is  of  great  interest,  since  it  may  be  correlated  with 
the  river  courses  of  prehistoric  Europe  (see  n,  p.  179)  ;  now  the 
Salop  record  is  from  the  Severn  at  Shrewsbury,  and  since  the 
two  rivers  mentioned  above  probably  joined  the  prehistoric 
Severn  before  entering  the  sea,  they  might  be  expected  to 
harbour  Aphelocheirus ,  even  if  recent  migration  of  the  species 
.is  out  of  the  question. 

Naucoris  cimicoides  L.,  though  not  yet  discovered  in  the 
Lake  District,  has  occurred  in  Scotland  ;  although  many  appar¬ 
ently  suitable  water-bodies  were  searched  in  CR,  and  a  few  in  A, 
they  did  not  produce  it. 

Ranatra  linearis  L.  is  chiefly  southern,  but  it  has  been  found 
in  Yorkshire,  and  in  Flint,  and  there  seems  no  reason  why  it 
should  not  be  found  in  CR,  especially  as  it  is  known  to  migrate 
by  flight. 

Corixa  s electa  Fieb.  Though  it  is  predominantly  southern 
and  eastern,  Richards  (12)  records  this  species  from  South 
Lancashire.  Certain  brackish  habitats  in  North  Wales,  however, 
were  searched  carefully  for  it,  without  result. 

Corixa  moesta  Fieb.  One  CR  record  (2)  for  this  species  was 
made  before  moesta  and  castane.a  were  distinguished  in  Britain, 
and  is  more  likely  to  refer  to  castanea.  China  (6),  however,  defi¬ 
nitely  records  moesta  from  Snowdonia  (CR).  The  writer  did  not 
find  it  anywhere  in  North  Wales,  though  castanea  was  a  com¬ 
mon  species.  It  is  worth  noting*  that  Walton  found  moesta  in 
several  places  in  South  Wales  (Pembroke),  and  it  may  well  occur 
in  the  coastal  areas  of  North  Wales  and  in  Anglesey  ;  it  should 
be  regarded  as  a  predominantly  southern  species,  however, 
unless  further  collecting  indicates  otherwise. 

(c)  Classification  of  Aquatic  Habitats,  and  discussion 
of  the  Species  found  most  commonly  in  each  Type 

The  classification  of  water-bodies  for  faunistic  purposes  is  no 
easy  matter,  and  though  attempts  have  been  made  by  different 
authors,  the  results  fail  to  be  completely  satisfactory.  Macan’s 
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distinctions  between  types  of  habitat  in  the  Lake  District  (8)  are, 
it  is  felt,  sound  though  they  may  be,  mainly  of  local  value,  and 
do  not  satisfy  the  demands  in  other  parts  of  the  country.  A 
useful  grouping  for  more  general  purposes  is  that  given  by 
Balfour-Browne  (i,  p.  88)  ;  since  the  habitats  studied  in  North 
Wales  fit  into  this  scheme  fairly  well,  it  is  employed  here,  and  a 
slightly  modified  form  of  Balfour-Browne’s  arrangement  is  given 
below  : — 


fWith  rocky  or  stony  bottom 
Lakes  -  -  ^  With  soft  or  mud  bottom  and  more 

I  vegetation 


Fresh  water 


Running 
waters  - 


( Swiftly  running  rivers  and  streams 
J  Slowly  running  rivers 
Small  ditches 


Non-acid 


^ Silt  ponds,  with  little  or  no 
Ponds  and  j  vegetation 
I  small  pools  ]  Detritus  ponds,  with  vegetation 
and/or  vegetable  detritus 

'Brackish  and  salt  water 


Acid  - 


/  Lakes 

j  fWith  peat  bottom  and  little  or  no  vegetation 

_  ^  Peat  pools  -  ^  With  thick  vegetation  (bog  pools) 

(  Running  water  (peat  cuttings,  etc.) 


Each  type  tends  to  have  its  own  peculiar  Hemipterous  fauna, 
though  both  habitat-types  and  fauna  show  a  more  or  less  com¬ 
plete  gradation  without  sharp  dividing  lines  ;  and  it  is  important 
to  realise  that  this  variation  is  continuous  both  in  space  and 
time,  for  each  individual  habitat  is  continually  changing  from 
one  type  to  another  by  a  process  of  evolution,  so  that  different 
habitat-types  must  be  regarded  as  stages  in  this  evolutionary 
change.  Furthermore,  especially  in  lakes  and  rivers,  different 
loci  of  the  same  habitat  are  of  different  character,  and  may  be 
quite  sharply  separated,  or  pass  into  one  another  imperceptibly  ; 
it  is  found  that  the  fauna  varies  from  one  locus  to  another  just 
as  it  does  from  one  water-body  to  another. 

In  the  present  paper  the  primary  distinction  between  acid 
and  non-acid  waters,  as  previously  stated,  can  only  be  followed 
where  the  general  make-up  of  the  fauna  and  flora  provide  suffi¬ 
ciently  definite  evidence  ;  in  this  connection,  the  following  plants 
are  considered  to  give  sufficient  grounds  for  calling  a  habitat 
acid  :  Sphagnum,  Hypericum  elodes ,  Potentilla  palustris ,  Drosera 
rotuncLifolia,  Eriophorum  spp. 
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List  and  Discussion  of  the  Habitat  Types 

The  habitats  dealt  with  in  this  paper  can  be  classified  broadly 
into  at  least  the  types  enumerated  below.  The  characteristic 
Hemipterous  fauna  of  each  type  is  indicated  by  enumerating 
those  species  which  were  dominant  (or  co-dominant),  and  those 
which  were  sub-dominant  (or  at  least  common),  in  the  area 
studied,  and  the  number  of  occasions  on  which  they  were  so.  A 
complete  list  of  species  inhabiting  each  type  of  water-body  can 
be  obtained  from  Table  3,  and  in  reading  this  discussion  of 
habitats  frequent  reference  should  be  made  to  this  table,  and 
also  to  the  notes  on  individual  species  (Section  IV  id)). 

1.  Lakes  with  rocky  bottom  and  little  vegetation  (e.g.  A.  y, 
loc.  1  ;  CR.  55,  56,  58,  6y).  Very  few  Hemiptera  inhabit  such 
lakes ;  Corixa  falleni  was  found  dominant  on  one  occasion ; 
Micronecta  was  do.minant  in  Llyn  Idwal,  and  Corixa  scotti  in 
Llyn  Dinas.  It  is  unfortunate  that  there  is  no  evidence  as  to 
whether  these  lakes  were  acid  or  alkaline,  but  judging  by  the 
nature  of  the  surrounding  country  and  water-bodies,  Llyn  Idwal 
and  Llyn  Dinas  were  probably  acid. 

2.  Non-acid  lakes  with  soft  bottom  and  more  vegetation.  The 
term  ‘  non-acid  ’  is  intended  to  imply  that  the  vegetation  present 
gave  no  positive  evidence  of  acidity.  The  Anglesey  lakes  mostly 
fall  in  this  category,  there  being  not  much  evidence  of  acidity  in 
these  lakes,  except  in  Llyn  Hendref.  Corixa  falleni  is  the 
characteristic  species  ;  it  was  dominant  on  three  or  four  occa¬ 
sions,  and  Corixa  striata  sub-dominant  on  two.  The  only  locality 
which  produced  Mesovelia  fur  cat  a  was  a  lake  of  this  type  (A. 8). 
Examples  are  A. 7  (loc.  2  and  3),  A. 8,  CR.5,  and  possibly  CR. 62 
and  A.  10,  though  the  latter’s  vegetation  showed  some  signs  of 
acidity. 

3.  Acid  lakes.  This  term  includes  ‘tarns’  of  a  diameter  of 
more  than  about  100  yds.  ;  examples  are  CR.i,  6,  10,  11  (loc.  1), 
17,  46,  47,  50,  and  probably  CR.54  and  MN.4.  These  were 
among  the  most  productive  of  habitats.  Corixa  scotti  was  the 
dominant  insect  in  most  cases,  with  C.  distincta  usually  sub- 
dominant.  Other  species  which  were  either  abundant  or  common 
in  certain  instances  were  Cymatia  bonsdorfji,  Corixa  praeusta, 
C.  linnei,  C.  striata  and  N otonecta  glauca ;  of  these,  bonsdorffi 
was  dominant  in  part  of  one  habitat  (CR.iy,  loc.  3.)  and  sub¬ 
dominant  in  two  others  (CR.47  and  MN.4).  C*  praeusta  was 
dominant  in  two  artificial  tarns  (CR.11  and  CR.17,  loc.  4)  ; 
linnei  dominant  and  common  respectively  in  CR.46,  loc.  1,  and 
CR.50,  two  thickly  vegetated  habitats;  striata  was  common 
once  only,  in  a  limited  part  of  Llyn  Glasfryn  (CR.  10,  loc.  2),  and 
even  in  this  part  scotti  was  the  dominant  species.  *N  otonecta 
glau^ca  was  dominant  in  CR.46,  loc.  2,  and  abundant  or  common 
in  CR.  10  and  50  ;  it  was  better  represented  in  large  acid  water- 
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bodies  than  in  any  other  type  in  the  district.  As  far  as  surface- 
living-  forms  are  concerned,  Microvelia  reticulata  and  Hebrus 
ruficeps  were  each  dominant  in  one  acid  lake  and  common  in 
another ;  they  did  not  co-exist  in  any  of  these  habitats,  and 
Microvelia  was  found  in  more  open  water  ;  Gerris  odontogaster 
was  well  represented,  and  Hebrus  pusillus  dominant  in  CR.50. 
It  will  be  seen  from  this  that  there  was  considerable  variation  in 
the  species  of  Hemiptera  which  were  well  represented  in  acid 
lakes,  though  scotti  must  be  regarded  as  the  characteristic 
species  generally. 

4.  Swift  rivers  and  streams.  Most  of  the  streams  and  rivers 
of  the  area  run  very  swiftly,  except  for  the  last  part  of  their 
courses  ;  not  many  were  examined.  Two  rivers  were  worked  at 
low  altitudes  —  CR. 23,  loc.  1,  and  CR.25,  loc.  1  ;  of  these  only 
the  latter  was  studied  in  detail.  Hydrometra  stagnorum  was 
abundant  at  the  edges,  on  damp  vegetation  and  detritus  at  the 
margin  rather  than  on  the  water ;  Velia  currens  and  Gerris 
lacustris  occurred  sparingly  on  the  less  rapid  parts  ;  Saida  scotica 
was  common  on  marginal  pebbles  in  one  place,  and  S.  saltatoria 
occurred  sparingly  on  the  banks  in  most  parts.  Corixa  venusta 
was  the  only  sub-aquatic  species  (except  for  one  or  two  stray 
C.  scotti  and  Micronecta  poweri)}  and  it  was  mainly  confined  to 
the  slower  flowing  parts  of  the  river  (e.g.  loci  2  and  3). 

Mountain  streams  are  generally  of  smaller  dimensions,  and 
were  not  worked  carefully  ;  examples  are  CR.  53,  64,  651,  69, 
MN.2  ;  the  only  species  occurring  consistently  was  Velia  currens, 
and  this  was  the  case  in  smaller  streams  at  low  altitudes  (e.g. 
CR-32). 

5.  Slow-flowing  rivers  and  streams.  Only  three  were  exam¬ 
ined  :  CR.22  and  the  lower  reaches  of  CR. 23  (loci  2  and  3),  and 
CR.25  (loci  4, *5  and  6).  Corixa  striata  was  dominant  in  two 
habitats,  and  C.  falleni  in  one;  this  is  interesting,  because  in 
other  parts  of  the  country  I  have  found  the  latter  species,  more 
often  than  the  former,  associated  with  running  water  ;  in  A  and 
CR,  particularly  the  former,  it  was  more  often  found  in  lakes. 
CR.22  produced  only  an  abundance  of  Micronecta  poweri ; 
Corixa  venusta  was  common  in  a  limited  part  of  CR.23,  but  this 
species  was  mainly  confined  to  smaller  streams.  Saida  saltatoria 
was  common  at  the  margins,  and  Gerris  lacustris,  and  some¬ 
times  Hydrometra  stagnorum on  the  surface. 

6.  Small,  slow-flowing  ditches,  without  definite  evidence  of 
acidity.  Such  ditches  were  quite  numerous  in  low-lying  meadow 
land  round  Pwllheli  (e.g.  CR.8,  24,  29,  30,  33,  34,  36,  42,  43, 
44).  Corixa  venusta  was  usually  dominant,  and  Corixa  striata 
On  one  occasion  co-dominant  with  it.  On  the  surface,  Velia 
currens  and  Gerris  lacustris  predominated.  Saida  saltatoria  was 
usually  to  be  found  at  the  margins. 
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7.  Peat  cuttings  and  slow-running  streams  in  peaty  soil. 
Only  three  such  habitats  were  examined  :  CR.12,  where  Corixa 
venusta  was  distinctly  dominant;  CR.66  and  MUST. 3,  which  each 
produced  Velia  currens  and  Gerris  gibbifera.  It  is  worth  noting 
that  the  first  is  at  a  fairly  low  altitude,  and  the  last  two  are 
mountain  streams  ;  C.  venusta  never  seems  to  thrive  in  running 
water  at  high  altitudes,  as  mentioned  in  Section  IV  (a). 

8.  Silt  ponds ,  with  little  or  no  vegetation.  This  type  of  pond 
has  a  bottom  of  exposed  mud  or  silt ;  it  is  a  rather  well-defined 
kind  of  habitat,  though  it  grades  into  the  detritus  pond.  Good 
examples  in  the  district  under  review  are  A. 6,  CR.18,  21  and  39, 
and  possibly  CR.35,  41,  48  and  49,  though  these  had  water 
running  slowly  through  them  and  bore  some  resemblance  to 
slow-running  rivers  and  streams  ;  the  iron  trough  (CR.40)  fits 
into  this  category  better  than  any  other. 

The  characteristic  Corixid  is  C.  lateralis ,  which  often  abounds 
in  such  ponds  (e.g.  CR.39)  ;  C.  nigrolineata  is  common  on  some 
occasions,  but  much  less  frequently ;  it  was  commonest  in  ponds 
through  which  there  was  some  slight  flow  of  water.  Corixa 
punctata  was  sub-dominant  on  two  occasions ;  on  one  each 
Micronecta  poweri  and  Plea  minutissima  were  dominant  (CR.48 
and  49  respectively),  but  in  these  habitats  there  was  a  certain 
amount  of  vegetation  and  a  very  slow  flow  of  water.  CR.41 
was  interesting,  a  stream  flowing  through  the  side  of  it,  so  that 
at  the  place  of  entry  the  stream  was  fairly  strong  ;  here  C. 
venusta  was  dominant ;  the  remainder  could  only  have  had  a 
very  slow  flow  of  water,  and  was  dominated  by  C.  nigrolineata. 
Corixa  falleni  was  co-dominant  with  Plea  minutissima  in  CR.49, 
and  both  species  were  very  abundant  in  this  pond.  It  thus  ap¬ 
pears  that,  as  far  as  the  sub-aquatic  forms  are  concerned,  C. 
lateralis  is  almost  always  dominant,  and  C.  punctata  frequently 
sub-dominant,  except  when  there  is  either  (1)  rather  more  vegeta¬ 
tion  than  usual,  and  (2)  a  slight  flow  of  water  ;  these  factors  may 
bring  in  some  of  the  other  species  mentioned  above  to  a  greater 
or  lesser  extent.  As  regards  the  flow  of  water,  if  it  is  very 
slight,  nigrolineata  is  more  likely  to  be  found,  and  if  it  is  more 
rapid,  venusta. 

It  is  worth  noting  that  the  only  two  specimens  of  Corixa 
concinna  found  in  the  area,  one  in  A  and  the  other  in  CR,  were 
taken  in  silt  ponds. 

The  surface  fauna  of  silt  ponds  usually  included  Gerris 
lacustris  and  G.  thoracic  a ;  the  latter  occurred  more  frequently 
on  silt  ponds  than  on  other  types  of  water  body. 

9.  Detritus  ponds.  These  are  ponds  which  have  a  certain 
amount  of  vegetation  either  in  them  or,  in  the  form  of  trees  and 
bushes,  above  them,  and  the  bottom  therefore  contains  organic 
deposit  produced  by  the  decay  of  vegetable  matter.  Examples 
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Table  3 

Showing  the  number  of  times  each  species  recorded  was  found  to  be  (a)  dominant  or  co-dominant,  ( b )  sub-dominant  or  common,  and  (c)  present  in  smaller 
numbers,  in  the  various  types  of  habitat.  The  numbers  representing  the  habitat-types  are  those  used  in  enumerating  them  in  Section  4(c). 
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are  A. 4,  CR.9,  16,  19,  20/31,  37,  38,  52,  and  MN.i  ;  the  last 
differs  from  the  rest  in  being*  a  high  mountain  pool.  The 
Hemipterous  fauna  was  very  variable,  and  this  was  no  doubt 
partly  due  to  variations  in  the  pH,  which  could  unfortunately 
not  be  recorded.  The  following  list  of  species  gives  an  idea  of 
the  variation  : — 

Dominant  or  co-dominant  :  Velia  currens ,  Gerris  lacustris, 
Notonecta  viridis,  Corixa  wollastoni  (in  a  mountain  pool),  C. 
praeusta,  C.  lateralis,  C.  nigrolineata,  C.  castanea  and  C'.  striata 
once  each.  Sub-dominant  or  common  :  N otonecta  glauca  twice, 
and  Hydrometra  stagnorum,  Gerris  lacustris ,  Notonecta  obliqua, 
Corixa  nigrolineata,  C.  distincta,  C.  sahlbergi,  C.  panzeri  and 
C.  punctata  once  each. 

It  would  be  unprofitable  to  attempt  to  generalise  from  the 
mixture  of  evidence  provided  by  these  records,  except  in  two 
instances.  First,  in  A. 4,  a  Chara- pool  near  the  sea  with  a  rich 
Hemipterous  fauna,  Corixa  striata  was  dominant,  with  C. 
punctata  sub-dominant,  and  C.  panzeri,  C.  distincta,  Notonecta 
obliqua  and  N.  glauca  in  fair  numbers  ;  this  is  rather  an  unusual 
type  of  fauna  for  a  silt  pond.  Secondly,  in  MN.i,  a  slightly 
vegetated  mountain  pool  at  over  2,000  ft.,  Corixa  wollastoni  was 
dominant  and  C.  german  also  occurred.  Thus  other  factors 
which  may  affect  the  Hemipterous  fauna  of  detritus  ponds  are 
altitude,  proximity  to  the  sea  (even  though  the  water  is  not 
noticeably  saline),  and  type  of  vegetation. 

10.  Peat  pools.  Under  this  heading  are  included  pools  in  acid 
soil,  with  a  peat  bottom  and  little  or  no  vegetation.  All  those 
studied  were  at  high  altitudes  in  the  mountainous  parts  of  CR 
(CR.57,  59,  61,  63,  68,  70,  71,  72)  ;  not  much  time  was  spent  in 
this  district.  Corixa  venusta  and  C.  wollastoni  were  co-dominant 
in  CR.68  (each  confined  to  a  separate  part  of  the  habitat,  the 
latter  in  deeper  water)  ;  C.  castanea  was  dominant  on  another 
occasion,  but  was  associated  with  the  small  amount  of  vegeta¬ 
tion  in  the  habitat  concerned  (CR.57).  nigrolineata  occurred 
in  three  pools,  but  very  sparingly.  On  the  surface,  Gerris 
gibbifera  was  once  dominant,  and  present  on  another  occasion. 

11.  Bog  pools.  Included  under  this  head  are  the  typical  acid 
pools  containing  Sphagnum  and  Juncus  (CR.13,  14,  15,60),  and 
also  in  two  cases  the  boggy  margins  of  acid  lakes  (CR.6,  loc.  2, 
CR.11,  loc.  2,  the  first  of  which  was  obviously  derived  by  flood¬ 
ing  an  area  of  bog  pools).  They  do  not  produce  many  Hemiptera  ; 
Corixa  castanea  is  the  characteristic  species  ;  it  was  dominant 
on  three  occasions.  C.  semis triata  was  common  in  one  pool 
(CR.15)  and  present  in  another  (CR.11). 

12.  Brackish  and  salt  water.  Several  brackish  pools  were 
examined  near  the  sea  (A. 5,  9,  CR.7,  26,  27,  28,  451,  51).  Corixa 
stagnalis  was  the  only  sub-aquatic  species  which  appeared  at  all 
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consistently  ;  it  was  dominant  and  very  abundant  in  two  places 
(A. 5  and  CR.27).  Saldidae  occurred  plentifully;  S.  saltatoria 
was  dominant  on  three  occasions,  5.  cincta  being  co-dominant 
with  it  in  one  locality  (CR.27)  ;  in  A. 9,  which  is  really  an  arm 
of  the  sea,  S.  pallipes  Was  dominant. 


(d)  Notes  on  Individual,  Species 

Saida  cincta.  Three  localities  from  which  it  was  recorded 
were  the  boggy  margins  of  acid  lakes  ;  it  was  the  most  numer¬ 
ous  Saldid  in  CR.46.  In  one  brackish  pool  (CR.27)  was  co" 
dominant  with  S.  saltatoria. 

S.  ocidata.  Only  a  single  specimen  was  found  and  diligent 
search  failed  to  reveal  others. 

S.  pallipes.  Dominant  in  a  salt-water  habitat,  the  only  place 
where  it  was  found. 

S.  scotica.  This  was  the  dominant  species  on  pebbles  and 
stones  near  the  river  (CR.25).  On  muddy  banks,  and  islands  in 
the  middle  of  the  river,  it  was  replaced  by  5.  saltatoria. 

S.  saltatoria.  Of  the  twelve  habitats  where  it  was  found,  it 
was  in  fair  numbers  (definitely  the  dominant  Saldid)  in  two 
brackish  or  salt  habitats,  and  co-dominant  with  S.  cincta  in  a 
third.  The  only  other  place  where  it  was  at  all  common  was 
the  mud  bank  of  a  ditch  (CR.43)  ;  most  of  the  other  places  where 
it  was  found  were  the  mud  banks  of  streams,  rivers,  etc.  It  was 
the  most  widespread  and  non-selective  Saldid  in  the  area,  so  far 
as  number  and  type  of  habitat  were  concerned. 

Hebrus  ruficeps  and  H.  pusillus..  These  two  species  were 
only  found  at  the  boggy  margins  of  acid  lakes  ;  H .  ruficeps  was 
fairly  common  in  CR.6 ;  in  CR.50,  where  both  species  were  pre¬ 
sent,  H.  pusillus  was  by  far  the  more  numerous.  It  was  a  great 
surprise  to  find  the  typically  southern  pusillus  so  far  north  ;  it  is 
the  most  northerly  record  of  which  I  am  aware. 

Mesovelia  furcata.  This  Anglesey  record  is  very  far  north 
for  this  species,  though  it  has  been  previously  found  as  far  north 
as  Derbyshire. 

Hydrometra  stagnorum.  All  specimens  were  apterous,  though 
large  numbers  were  examined.  H.  stagnorum  is  a  very  abund¬ 
ant  insect  in  the  area.  It  was  common  in  all  types  of  habitat, 
including  ponds,  ditches,  acid  lakes  and  brackish  water ;  in 
CR.25,  loc.  1,  where  the  current  was  rapid,  it  crawled  upon 
vegetation  at  the  margin,  and  not  on  the  water  itself. 

Microvelia  reticulata.  All  specimens  taken  were  apterous. 
This  was  not  a  common  insect ;  it  was  abundant  at  the  boggy 
edge  of  one  acid  lake  (CR.46),  and  common  in  a  similar  spot  at 
the  edge  of  Llyn  Glasfryn.  Both  these  localities  were  such  as 
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one  might  expect  to  be  frequented  by  Hebrus,  but  in  both  cases 
this  genus  was  absent ;  moreover,  in  the  places  were  Hebrus 
did  occur,  Microvelia  was  not  found.  It  is  not  easy  to  put  one’s 
finger  on  a  limiting  factor  for  each,  and  the  records  are  insuffi¬ 
cient  to  point  very  forcibly  to  the  conclusion  that  the  two 
actually  prefer  different  types  of  habitat ;  but  the  evidence,  such 
as  it  is,  suggests  that  Hebrus  favours  water  completely  choked 
with  Sphagnum  and  other  bog  plants,  while  Microvelia  prefers 
less  Sphagnum  and  a  certain  amount  of  exposed  water. 

V elia  currens.  This  was  a  very  abundant  insect  in  the  area. 
It  favoured  chiefly  running  water  ;  it  was  dominant  twice,  and 
present  in  some  numbers  on  other  occasions,  on  slow-running 
streams  and  ditches  ;  dominant  twice  on  swift  streams,  and  once 
on  running  water  in  peaty  soil ;  it  was  present  on  most  mountain 
streams  examined,  up  to  2,500ft.  It  also  occurs  commonly  on 
still  water  in  very  small  detritus  pools  which  are  sunk  in  the 
ground  or  otherwise  shaded  (e.g.  CR.16).  An  important  factor 
in  its  distribution  appears  to  be  the  necessity  for  shade.  Three 
winged  examples  were  found,  all  in  widely  separated  habitats, 
and  all  females.  Winged  specimens  appear  to  be  almost  invari¬ 
ably  females,  and  it  is  to  be  hoped  that  collectors  will  take  note 
of  the  sex-ratio  of  specimens  found. 

Gerris  as  per.  This  species  does  not  appear  to  have  been  taken 
in  Wales  before.  A  careful  search  failed  to  reveal  any  further 
specimens. 

G.  thoracic  a.  Not  found  very  commonly  in  the  area ;  the  few 
records  suggest  that  it  has  a  preference  for  silt-ponds  and  ex¬ 
posed,  unshaded  situations. 

G.  lacustris.  This  was  by  far  the  most  generally  distributed 
and  abundant  species  of  the  genus,  showing  preference  for 
ditches,  silt  ponds  and  detritus  ponds. 

G.  gibbifera.  Found  mainly  on  peat  pools,  and  always  at 
high  altitudes.  In  the  writer’s  experience  it  tends  to  replace  G. 
lacustris  (a)  at  high  altitudes,  and  (b)  in  acid  habitats  ;  it  was 
never  found  below  1,000  ft.  in  the  North  Wales  area,  and  G. 
lacustris  was  only  once  found  above  this  altitude  (and  then  only 
a  single  specimen)  ;  gibbifera,  of  course,  frequently  does  occur 
at  lower  altitudes,  but  generally  on  acid  water,  and  it  tends  to 
frequent  the  more  elevated  water-bodies  in  any  area  where  it 
occurs.. 

G.  odontogaster.  This  species  was  nothing  like  so  common 
as  lacustris.  It  occurred  mainly  on  acid  lakes,  and  was  common 
on  one  part  of  Llyn  Glasfryn  ;  it  was  only  once  fdund  with 
lacustris. 

Nepa  cinerea.  Found  in  a  variety  of  localities,  but  common¬ 
est  in  fairly  weedy  parts  of  acid  lakes. 
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Plea  minutissima.  Not  at  all  common,  though  very  abundant 
in  CR.49. 

Notonecta  maculata.  This  species  was  obviously  uncommon  ; 
a  few  other  apparently  suitable  habitats  did  not  yield  it.  The 
three  specimens  recorded  all  appeared  in  one  haul  of  the  net.  It 
should  be  noted  that  CR.37  conformed  to  the  demand  made  by 
this  species  for  a  hard,  stony  substratum  somewhere  in  the 
habitat,  for  oviposition. 

N.  viridis.  Walton  (7)  states  that  in  Pembrokeshire  AT,,  glauca 
is  not  common,  and  that  ‘in  viridis  it  has  a  keen  rival  which 
appears  to  thrive  under  peninsular  conditions  ’  ;  this  statement 
is  not  supported  by  any  evidence  from  the  Lleyn  peninsula.  It 
was  found  in  one  habitat  only  in  CR,  and  that  not  a  brackish 
one.  It  might  have  been  expected  to  turn  up  in  brackish  water 
on  the  coast,  especially  in  Anglesey  where  conditions  seem  right, 
for  it ;  but  maybe  it  is  rather  far  north  for  this  species. 

N.  glauca .  This  was  the  most  widespread  and  abundant 
species  of  the  genus  in  the  area  ;  it  was  commonest  in  acid  lakes. 
An  interesting  event  was  witnessed  in  Anglesey,  where  on 
August  8th  one  was  seen  to  ‘  land,’  from  migration  flight,  in 
salt  water  (A. 9)  —  a  very  unnatural  environment  which  it  would 
soon,  no  doubt,  have  left. 

N.  obliqua.  Common  once  in  an  acid  lake,  and  once  in  a 
Chara  pool. 

Cymatia  bonsdorffi.  This  species  was  found  only  in  acid 
lakes,  and  though  sometimes  abundant,  was  very  localised  in 
certain  area$  of  these  lakes.  It  is  difficult  to  say  what  these 
habitats  had  in  common  that  made  them  favourable,  except  that 
the  lakes  where  it  was  commonest  were  artificial  and  had  no 
emergent  vegetation,  but  a  certain  amount  (though  not  very 
much)  of  submerged  weed  in  the  parts  where  bonsdorffi  was 
commonest. 

Glaenocorisa  cavifrons .  Only  a  single  specimen  taken  from 
the  mountainous  area  ;  it  was  of  a  rather  pale  form.  A  single 
specimen  has  been  found  previously  in  North  Wales  (CR.4)  by 
G.  A.  Walton. 

Corixa  wollastoni.  Macan  (8,  p.  7)  states  that  in  the  Lake 
District  wollastoni  is  a  dominant  species  in  pools  above  1,500  ft. 
In  North  Wales  it  was  only  found  twice  in  any  numbers,  at 
2,000ft.  in  MN  and  2,500ft.  in  CR  ;  only  two  single  specimens, 
one  of  doubtful  identity,  were  found  below  this  altitude.  In  the 
CR  locality,  a  series  of  three  peat  pools,  it  was  dominant  in  the 
deepest  pool,  but  replaced  by  C.  venusta  in  a  shallower  one. 

C.  praeusta.  Twice  dominant  in  acid  lakes  (in  one  case  only 
in  a  localised  part),  and  once  in  a  silt  pond.  In  this  latter 
(CR.37),  however,  it  was  barely  dominant  on  one  occasion  only 
and  almost  absent  on  another,  and  it  appears  from  the  majority 
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of  records  (see  Table  3)  that  it  frequents  acid  lakes  more  than 
other  habitats  in  the  area.  CR.n,  loc.  1,  where  it  was  most 
abundant,  had  been  made  by  an  artificial  dam  only  three  years 
before;  CR.17,  where  it  was  locally  dominant,  is  also  artificial, 
though  older.  This  supports  the  idea  that  praeusta  is  a  rapid 
coloniser,  and  thrives  in  newly-formed  water-bodies  until  com¬ 
petition  with  other  species  becomes  too  much  for  it.  An  interest¬ 
ing  fact  is  that  in  CR.n  in  November,  1940,  praeusta  was 
dominant,  while  in  December  scotti  was  almost  co-dominant,  and 
in  small  collections  in  April  and  June,  1941,  scotti  was  actually 
dominant.  Table  4  gives  figures  supporting  these  statements. 


Tables  4 

Showing  status  of  C.  praeusta  and  C.  scotti  at  different 
dates  in  the  tarn  CR.n,  locus  1. 


Date 

C.  praeusta 

C.  scotti 

Notes 

24.xi.40 

12  d1  d% 

6$  9 

40*0% 

9.9  9 

Only  a  small  collection 
made. 

l.xii.40 

310*0% 289  9 

23c? cT. 329  9 

A  larger  &  more  repre¬ 
sentative  collection. 

5.iv.4i 

id*, 

2.9  9 

6d*  d% 

”99 

Only  small  collections 
made.  C.  distincta  also 

IO.vi.4i 

id*, 

a.9  9 

id*, 

79  9 

present  in  some 
numbers. 

It  may  be  that  these  changes  in  the  relative  numbers  present 
marked  the  point  where  the  initial  success  of  praeusta  was  be¬ 
ginning  to  wane,  and  it  was  giving  place  to  scotti  and  also, 
perhaps,  to  distincta,  which  was  present  in  small  numbers  in  all 
collections  made.  Rapid  colonisation  by  praeusta  has  been  since 
observed  in  another  part  of  the  country  (Hertfordshire),  where 
it  was  distinctly  dominant  in  water  which  had  collected  in  an 
anti-tank  ditch.  Macan  considers  that  this  species  favours  waters 
receiving  organic  matter  from  an  external  source  (e.g.  from 
animals  and  birds)  ;  Black-headed  Gulls  congregated  about 
CR.  11  in  large  numbers  in  1941  and  may  have  bred,  but  it  is 
doubtful  whether  their  presence  could  have  taken  effect  in  the 
short  time ;  the  Hertfordshire  habitat  bore  no  signs  of  animal 
fouling. 

C.  concinna.  The  only  two  habitats  producing  the  species 
were  weedless  silt  ponds  ;  and  they  only  produced  one  specimen 
each. 
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C.  lateralis  and  C.  nigrolineata.  These  two  species  were,  as 
usual  for  them,  only  common  in  silt  ponds,  and  occasionally 
detritus  ponds  when  the  vegetation  was  not  too  thick.  Yet  they 
were  not  often  found  together  in  one  habitat  in  any  numbers, 
and  such  was  also  Walton’s  experience  in  Pembrokeshire  (14 
p.  331)  ;  A.6  and  CR.19  are  exceptions  to  this  rule.  The  records 
from  CR  show  that  nigrolineata  tends  to  replace  lateralis  ( a )  in 
moving  water,  as  stated  by  Walton  (toe.  cit.),  and  (b)  at  high 
altitudes.  Evidence  for  the  former  comes  from  OR. 41  (see 
Section  IV  (c)  under  ‘  silt  ponds’)  and  CR.35.  Table  5,  showing 
the  number  of  occasions  on  which  each  species  occurred  at  vari¬ 
ous  altitudes  over  400ft.,  provides  evidence  for  the  latter.  C. 
nigrolineata  was  never  common  at  the  higher  altitudes,  the 
largest  number  of  individuals  found  at  one  time  over  400  ft. 
being  four  only  (at  2,5100  ft.)  ;  Macan  (8,  p.  7)  found  in  the  Lake 
District  that  it  was  often  dominant  above  1,500  ft.  However,  it 
must  be  admitted  that  the  writer  did  not  spend  much  time  in  the 
mountainous  parts  of  the  area,  and  the  evidence  may  not  be  as 
significant  as  it  seems. 

A  curious  habitat  where  nigrolineata  was  maintaining  itself, 
and  breeding,  was  an  iron  trough  (CR.40),  with  rusty  water 
which  must  have  had  a  very  high  iron  content. 

Table  5 

Comparison  of  occurrences  of  C.  lateralis  and  C.  nigrolineata 
at  various  altitudes  over  400  ft. 


Altitude  400-800  800-1200  1200-1600  1600-2000  over  2000 

C.  lateralis  ...  1 

C.  nigrolineata  ...  2  1  2  -  1 

C.  scotti.  This  was  the  most  common  and  abundant  species 
of  Corixid  in  CR.  It  had  a  decided  preference  for  acid  lakes 
and  tarns  ;  it  was  dominant  in  eight  such  localities,  and  sub- 
dominant  or  common  in  two  others.  It  was  more  abundant  in 
Llyn  Glasfryn  than  any  other  station.  Macan  (9,  p.  16)  states 
that  in  the  Lake  District  it  is  exceptional  for  scotti  to  have  only 
five  pale  pronotal  lines,  a  character  by  which  some  authors 
separate  it  from  C.  joss  arum,  which  always  has  six.  A  count 
was  made  from  Glasfryn  specimens  to  see  what  the  state  of 
affairs  was  as  regards  this  character  ;  it  was  found  that  those 
with  six  lines  outnumbered  those  with  five  by  318  to  107,  but  of 
the  107  only  30  were  females.  Now  on  the  average  females  are 
considerably  larger  than  males,  and  the  opinion  is  put  forward 
at  the  number  of  lines  depends  on  the  size  of  the*  pronotum  ; 
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the  sixth  pale  line  is  therefore  absent  in  a  higher  percentage  of 
males,  with  the  smaller  pronotum,  than  of  females. 

C.  fossarum.  It  is  curious  that  this  species  only  turned  up 
once,  and  then  very  sparingly.  Walton  states  (in  litt.)  that  he 
has  found  it  dominant  in  one  locality  in  CR,  and  it  is  common 
enough  in  the  Lake  District.  Its  favourite  haunts  may  have 
been  missed  purely  by  chance,  but  it  certainly  was  not  common 
in  the  southern  part  of  the  Lleyn  peninsula. 

C.  falleni  was  very  common  in  A,  but  local  in  CR.  It  was 
dominant  in  four  localities  in  lakes  which  were  probably  alkaline, 
and  contained  a  certain  amount  of  vegetation,  though  not  always 
very  much  (e.g.  A. 7,  loc.  1)  ;  it  was  once  dominant  in  a  slow- 
flowing  river,  and  once  very  abundant  in  a  silt  pond,  but  there 
was  a  flow  of  water  through  this  pond  (CR.49).  There  is  no 
doubt  that  this  bug  has  a  predilection  for  alkaline  habitats,  and 
since  slow-flowing  rivers  are  usually  alkaline  at  least  in  the  later 
parts  of  their  courses,  this  may  be  the  reason  why  it  so  often 
turns  up,  as  a  general  rule,  in  running  water. 

C.  distincta.  This  species  was  only  twice  dominant,  in  two 
separate  loci  of  the  same  acid  lake ;  on  six  other  occasions  it 
was  sub-dominant  or  common  in  acid  lakes  ;  on  all  these  occa¬ 
sions  C.  scotti  outnumbered  it ;  also  at  one  of  the  stations  C. 
praeusta,  and  at  another  C.  striata,  were  more  abundant.  It  was 
common  in  the  Char  a  poof  A.  4,  but  several  other  species  were 
common  there  also.  It  thus  appears  to  favour  acid  lakes  and 
tarns,  and  to  associate  with  scotti  more  than  with  other  species  ; 
yet  in  CR.47,  the  only  place  where  it  was  dominant,  scotti  was 
very  scarce,  and  Cymatia  honsdorffi  was  dominant  in  one  locus. 
Macan  (8)  states  that  in  the  Lake  District  it  occurs  with  C. 
fossarum,  but  this  was  never  found  to  be  the  case  in  North 
Wales,  perhaps  due  to  scarcity  of  the  latter  species. 

C.  venusta.  This  was  a  common  species  generally  ;  it  was 
mainly  found  in  small,  slow-running  ditches  ;  it  was  dominant  in 
three  such  ditches  which  bore  no  evidence  of  acidity,  and  in  one 
acid  peat  cutting  (it  would  no  doubt  have  appeared  in  more  of 
the  latter,  had  more  been  examined) ;  it  was  also  dominant  in 
one  peat  pool,  and  common  in  a  slow  river  and  an  acid  lake. 
Walton  (1 1,  p.  179)  calls  attention  to  the  fact  that  venusta 
occurs  in  streams  at  low  altitudes  and  in  pools  at  high  altitudes  ; 
this  was  found  to  be  the  case  in  North  Wales,  as  is  shown  by 
the  data  set  out  in  Table  6 ;  above  800  ft.  it  always  occurred  in 
still  water  (it  must,  however,  be  admitted  that  not  much  run¬ 
ning  water  was  searched  at  high  altitudes).  This  is  a  curious 
ecological  fact,  which  is  probably  applicable  also  to  Micronecta 
poweri  (q.v.).  In  CR  it  may  be  partly  due  to  the  fact  that  the 
only  running  water  at  high  altitudes  is  that  of  the  mountain 
streams — much  too  rapid  for  Corixids  to  live  in 
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Table  6 

Showing-  the  occurence  of  Corixa  venusta  in  still  and  in  running 
water  at  different  altitudes.  d,  dominant;  sd,  sub-dominant; 
cd,  co-dominant.  The  figures  given  indicate  the  number  of  times 
the  species  occurred  at  the  altitudes  stated. 


Altitude  : 

Below 

400 

•400- 

800 

800- 

1200 

1200-  1600-  over 
1600  2000  2000 

Running  water 

8  (twice  d, 
once  cd, 
once  sd) 

1  d 

— 

—  —  — 

Still  water 

2  (one  or  two 
specimens  in 
each  case) 

2 

2  (once  sd) 

2  (single  —  2  (once  cd) 

specimens) 

C.  limitata.  Only  a  single  female  was  taken  in  the  area,  in  a 
Chara  pool  (A. 4).  Its  scarcity  was  rather  surprising. 

C.  semistriata.  The  species  was  only  found  in  two  bog  pools, 
and  associated  with  C.  castanea  in  each  case. 

C.  stagnalis.  This  species  was  sometimes  very  abundant 
where  it  occurred  (e.g.  A. 5). 

C.  germari.  Apart  from  the  MN  locality,  only  three  single 
specimens  were  found  ;  possibly  these  were  chance  migrants  from 
some  undiscovered  ‘focus.’ 

C.  castanea.  This  species  was  dominant  in  three  bog  pools, 
one  peat  pool,  and  one  detritus  pond  (CR.g)  which  was  heavily 
choked  with  vegetation,  and  may  have  been  acid.  The  conditions 
necessary  for  castanea  to  thrive  are  probably  acidity  and  thick 
vegetation  (usually,  but  not  always,  Sphagnum). 

C.  linnei.  The  only  two  localities  where  linnet  occurred  com¬ 
monly  (in  one  it  was  dominant)  were  the  thickly  vegetated,  some¬ 
what  boggy  margins  of  acid  lakes. 

C.  sahib ergi.  Though  it  occurred  in  more  localities  than 
linnei,  this  Corixid  was  never  dominant,  nor  even  very  common  ; 
of  the  seven  localities  two  were  acid  lakes  and  two  were  bog- 
pools,  all  four  being  thickly  vegetated. 

C.  panzeri  occurred  twice  in  A,,  once  fairly  commonly  (A.4). 
Curiously  it  was  not  found  in  CR,  though  it  no  doubt  occurs 
there  near  the  sea. 

C.  punctata  was  fairly  widely  distributed,  but  never  domin¬ 
ant  ;  it  was  sub-dominant  or  common,  however,  in  two  silt  ponds 
and  one  detritus  pond.  A  bottom  with  a  certain  amount  of  soft, 
exposed  mud  appears  to  suit  it  best. 
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C.  dentipes.  Only  common  in  CR.50,  where  it  was  breed¬ 
ing  ;  it  was  with  C.  punctata,  along  the ,  margin  between  the 
open  water  in  the  middle  of  the  lake  and  the  plant-choked,  boggy 
margin  ;  it  may  have  been  more  common  nearer  the  middle,  which 
was  inaccessible.  This  species  has  now  been  found  in  several 
widely  distributed  parts  of  England,  Wales  and  Ireland,  in  a 
considerable  variety  of  habitats.  Why  is  it  so  much  less  abund¬ 
ant  than  punctata  ? 

C.  striata  was  very  common,  and  found  in  a  great  variety  of 
habitats.  It  was  twice  dominant  in  slow-flowing  rivers,  once  in 
a  ditch  and  once  in  a  detritus  pond  ;  sub-dominant  or  common 
twice  in  non-acid  lakes  and  once  in  an  acid  lake  (CR.10).  It 
frequently  occurs  with  falleni  in  running  water,  and  was  once 
co-dominant  with  venusta  (CR.30).  It  probably  prefers  alkaline 
waters,  though  is  able  to  thrive  moderately  in  acid  ones  as  well. 

Micronecta  poweri.  Obviously,  as  in  the  Lake  District,  M. 
poweri  prefers  water  with  little  vegetation,  and  a  bottom  com: 
paratively  free  from  detritus.  It  was  dominant  in  one  slow- 
flowing  river,  one  silt  pond  (with  a  slow  flow  of  water  through 
it),  and  one  lake  without  obvious  signs  of  acidity  (CR.67).  It 
seems  to  agree  with  C.  venusta  in  favouring  running  water  at 
low,  and  still  water  at  high  altitudes.  Thus,  of  the  six  habitats 
which  produced  it,  four  were  at  altitudes  of  225  ft.  and  under, 
and  all  had  a  flow  of  water  through  them  ;  the  other  two  were 
at  642  ft.  and  1,223  ft.,  and  were  lakes.  It  is  abundant  in  lakes 
at  high  altitudes  in  the  Lake  District. 
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